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Gastroenterology: 
Hall a Century 
Burrlll B. Crohn, M.D. 
i n this opening article of the Journal's "Symposium of 
Gastroenterology" one of the greatest pioneers of Gastroenter-
ology, Dr. Burrill B. Crohn, reviews the early history and the 
achievements in the last fifty years of this relatively new specialty. 
Dr. Crohn can well write with authority in this field, for he has 
been intimately related with the problems of gastroenterology and 
has been closely associated with many of the great leaders of this 
field. The recognition of regional ilietis as a clinical entity was 
first discovered and described by Dr. Crohn in 1932 and still bears 
his name as "Crohn's Disease" . 
T HIS Twentieth Century marks the recognition of gastroenterology as a sub-specialty of both medicine and surgery. In previous years the 
clinical concepts of ulcer, carcinoma, gallbladder lesions, dysentery, pan-
creatitis, had been described and established, in the fullness of their 
mature conception, by able clinicians. 
This present century is characterized by the fact that the physio-
logical bases of our modern conception of disease, its biochemical sub-
strata, its radiographic appearance, and the proper medical and surgical 
approach to its cure, have been succinctly elucidated and finally 
established. 
The logical bases, the scientific explanation of the biology of most 
of these pathological processes have been laid down by great pioneers, 
many of them American, Pavlov, Cannon, Ivy, Carlson, Meltzer, Babkin, 
Alvarez in physiology; Holzknecht, Cole, Haudek, Barclay, Graham, in 
roentgenology; Hurst, Bargen, Eusterman, Sippy, Thomas R. Brown, 
Rehfuss, Bensaude in clinical medicine; the Mayos, Von Haberer, 
Finsterer, Finney, in surgery. These are some of the great leaders who 
have forwarded the science and the art of the practice of gastroenterology 
since the opening years of the eventful century. More concretely the last 
fifty years have seen radical changes in many of our philosophical con-
cepts and the introduction of many original, newer methods in the 
approach to diagnosis and treatment of alimentary tract diseases. 
The first years of the century mark the application of roentgen-
ray diagnosis to the physiological and diagnostic problems of the gastro-
intestinal tract. Many of us can actually remember the first crude films 
of shadows of swallowed bismuth when first introduced by Holzknecht 
and by W. B. Cannon. 
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Endoscopic methods, sigmoidoscopy and the use of flexible gastro-
scope (Schindler 1932), duodenal intubation by Einhorn and by Rehfuss 
opened up the entire field of pancreatic ferment analysis and laid the 
basis for more particular studies on the range and rate of gastric secre-
tion in health and disease. The Miller-Abbott two-channel tube for the 
study of intestinal secretions and for the relief of intestinal obstruction 
(1934) has practically completely superseded emergency ileostomy. 
In the treatment of peptic ulcer, and in the recognition particularly 
of the pre-eminence of duodenal ulcer (Moyinhan) the half century 
marks the names of B. W. Sippy, whose treatment of ulcer has become 
classic; the radical suggestion of Meulengracht for the liberal feeding of 
bleeding ulcers. Today the concept of early and immediate radical 
excision of rapidly recurring hemorrhage from ulcers is gaining ground 
and promises to replace, in the more severe exsanguinating hemorrhages, 
the more complacent conservative therapy of past days. 
The outstanding surgical achievement of these later times has been 
the replacement of the now-known unsatisfactory gastro-enterostomy for 
the newer subtotal gastrectomy, a change initiated by Von Haberer and 
Finsterer in Austria and introduced into our countries by A. A. Berg and 
Richard Lewisohn (1924). The mortality rate of the procedure of gastric 
resection for benign peptic ulcer has been reduced from 97o to 77o to 
37o and now to 1.0 or 1.57o in large series of cases, due mainly to better 
types of anesthesia, the use of citrate transfusions (Lewisohn), and now 
the employment of antibiotics. 
The introduction of total and bilateral vagotomy for the suppression 
of vagus nerve secretory impulses while still sub-judice has been accepted 
as surely at times a useful procedure (Dragsted) . 
In the field of gastric carcinoma more radical and more extensive 
resections, including the lower esophagus, have become conceivable and 
warrantable. 
The ability to visualize the gallbladder (E. A. Graham) has opened 
up a large field of diagnosis of gallbladder disease hitherto a very con-
fused subject. · 
The development of the concept of regional ileitis at first applied 
to the terminal ileum has now been extended to include ileum, jejunum, 
duodenum surely, probably also stomach and even esophagus. 
The whole field of inflammatory diseases of the small bowel and 
the extensive surgical procedures for its attempted cure has been widely 
amplified in only the last twenty years. 
Ulcerative colitis (non-specific), regional or segmental colitis, a 
rarity at the beginning of the century, now seems to be a common disease, 
baffling in its etiology, perplexing in its therapy, serious at all times in 
its prognosis. Earlier and permanent ileostomy followed or accompanied 
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by total colectomy is rapidly gaining recognition as an urgent and life-
saving procedure to salvage life itself and to prevent the dread instance 
of colonic carcinoma now recognized as a source of real danger in long 
standing ulcerative colitis. 
The introduction of the newer antibiotics, the insoluble sulfa deriva-
tives, the broad-spectrum antibiotics has made it possible to sterilize the 
intestinal tract in forty-eight hours and to overcome, if not the primary 
colitis or ileitis, at least its suppurative complications. 
The role of the gonadotropic agents, ACTH and Cortisone have yet 
to be evaluated. That they are useful and helpful; that they produce at 
least temporary marked improvement is doubted by few and attempted 
by all. The dangers of overuse, the side-effects of hemorrhage and ulcer-
ation have yet to be evaluated. 
The psychosomatic aspects of medicine mark also these later years. 
Peptic ulcer, ulcerative colitis fall by common consent into this category 
of emotionally influenced diseases. Whether these maladies can be 
reversed and cured by psychotherapy remains to be seen. 
Gastroenterology as a specialty at the turn of the century was un-
born. By the second decade it was a lusty, rapidly growing adolescent. 
In the last three decades of this century the progress in the recognition 
and treatment of diseases of the gastrointestinal tract vies with that of 
any field of medicine for originality for daring and for scientific 
achievements. 
Second Annual 
U.W.O. Medical Journal Essay Contest 
In the interest of stimulating student contributions to the 
U. W.O. Medical Journal, the Editorial Board has deemed it advis-
able to award two prizes for the most outstanding papers. It is 
hoped, that you as students and readers of the Jo11rnal will avail 
yourself of this opportunity. 
First Prize - $25.00 
Second Prize - $15.00 
Subject : Recent Advances in the Art, Science, and History of Medicine. 
Judges: Dr. ]. A. F. Stevenson 
Dr. L. G . Stevenson 
Dr. E. M. Watson 
Information in regards to ruJes of this contest may be obtained 
from any member of the Editorial Board. 
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Regional Dei tis : 
History and Present Status 
David Alan Turner, B.A., M.Sc. 
Since the publication of Dr. B. B. Crohn' s classic description 
of Regional Ileitis in 1932, much interest has been awakened in this 
subject; however, diagnosis .and treatment of this disease entity is 
poorly understood as of yet. In this paper, D. A. Tumer discusses 
regional ileitis in 1·egards to its history, nature, diagnosis, and some 
current concepts in treatment. 
REGIONAL ILEITIS is a progressive, non-specific, granulomatous inflammation of the gastrointestinal tract. The disease most com-
monly involves the terminal ileum but has been found throughout the 
gastrointestinal tract from esophagus to rectum. Three developmental 
phases, acute, subacute and chronic, are generally recognized in the his-
togenesis of the disease. 
Regional ileitis may have been described under other names for three 
centuries but the first accurate description of the disease is credited to 
Combe and Saunders, who reported to the Royal College of Physicians 
in 1806, "A Singular Case of Stricture and Thickening of the Ileum." 
Goldstein quotes : "The patient, William Payne Georges, Esquire, of a 
very nervous and delicate habit . . . ran an irregular intermittent fever 
from September, 1805, to the date of his death, February 9th, 1806 . . ." 
At necropsy, "the lower part of the ileum as far as the colon was con-
tra~ted f~~ the space of three feet . . . to the size of a turkey's 
qmll ... 
In 1932, Crohn Ginzburg, and Oppenheimer defined the disease as 
a clinical and pathological entity and after 21 years little alteration of 
their description need be made. A portion of the classic paper follows. 
"We propose to describe, in its pathologic and clinical details, a disease of the 
terminal ileum, affecting mainly young adults, characterized by a subacute, or chronic, 
necrotizing and cicatrizing inflammaton. The ulceration of the mucosa is accom-
panied by a disproportionate connectve tissue reaction of the remaining walls of the 
involved intestine, a process which frequently leads to stenosis of the lumen of the 
intestine, associated with the formation of multiple fistulae. 
The disease is clinically featured by . . . fever, diarrhea and emaciation, 
leading eventually to an obstruction of the small intestine. . . . 'The terminal ileum 
is alone involved . . .' and, 'The etiology of the process is unknown. . . .' 
Just as the generic term of typhus originally included various diseases, from 
which group eventually typhoid fever, Brill's disease, Rocky Mountain fever, tabar-
dillo and others were split off, so, similarly, do we aim to disintegrate from the gen-
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era! group of varied (intestinal) diseases spoken of as a 'benign granuloma' a spe-
cific clinical entity with constant and well-defined characteristics, which we propose 
to name Regional Ileitis." 
Modern interest in the recognition and understanding of small bowel 
diseases appears to date from the publication of this timely paper with 
the result that more than 2,000 cases of regional ileitis have since been 
reported . 
In an attempt to formulate an all-inclusive term for regional ileitis, 
occurring at any point in the intestine, many synonyms have appeared 
in the literature. Crohn's disease, cicatrizing enteritis, regional enteritis, 
terminal ileitis, ilea-jejunitis, chronic interstitial ileitis and others. In 1949, 
Crohn employed the term regional ileitis in a general sense, and this usage 
will be adhered to in the present paper except where otherwise stated. 
Bockus considers regional ileitis to be the most common severe in-
flammatory lesion affecting the mesenteric small intestine of persons in 
the United States, and the same probably holds true for Canada. A re-
cent survey of records in 50 Canadian hospitals, chosen at random, dis-
closed about 500 cases with an admission diagnosis of regional ileitis in 
a 5-year period (1947-1951) . The diagnosis in half of these cases was 
confirmed at operation and by pathological examination. 
Bockus believes that the incidence of the disease is rapidly increas-
ing and that the great number of cases, recently reported, could not have 
been masquerading under some other guise. This opinion is not shared 
by others who attribute the increase to improved diagnostic procedures, 
a better understanding of the disease with an alertness for its presence, 
and possibly an increase in incidence. There is general agreement, how-
ever, that the disease is reasonably uncommon, not rare, and possibly 
increasing in incidence. 
The diagnosis of early regional ileitis is ordinarily a difficult task, 
except when discovered accidentally at appendectomy or other operation. 
Treatment is poorly understood and the bulk of the literature consists 
of case reports, surgical procedures, and pathological studies. Little has 
been written of the care of the patient who may or may not require 
surgery, and few physicians have had extensive experience in caring for 
this group of patients, who may manifest symptoms, more or less severe 
throughout life. 
With these thoughts in mind a discussion of personal experiences 
with the disease, its nature, diagnosis and current thoughts on treatment 
appears timely. 
Pathology 
General Featut·es 
Regional ileitis most commonly involves a short segment of terminal 
ileum but may be found in other regions of the ileum, duodenum, 
jejunum, cecum, or colon. Nine cases involving the duodenum alone have 
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been reported and less often the stomach, esophagus, or rectum may be 
involved. In about 1010 of cases several feet or all of the small intestine 
may be observed in a diffuse process termed ilea-jejunitis. 
Classically, the terminal ileum is the site of origin of the first lesion 
which may then progress proximally. It is also characteristic for this pro-
gression to be interrupted by areas of normal tissue termed "skip areas" 
which may vary in length from inches to feet. 
Gross Pathology 
The lesion of regional ileitis has arbitrarily been described as 
progressing through three phases of pathological development coincident 
with gradual microscopic and gross changes. Since the phases represent 
stages of tissue involvement during the life cycle of the disease. it is diffi-
cult to make sharp distinctions between them, and intermediate stages of 
progression are usually observed. Each of the phases may be present 
simultaneously or individually in a single lesion or in multiple lesions, in 
various stages of development, in other parts of the intestine. 
Acute regional ileitis is commonly seen by the surgeon since it is 
clinically indistinguishable from acute appendi~tis . The majority of such 
cases (S01o) are thought to undergo spontaneous regression so that most 
surgeons consider it unwise to biopsy or remove tissue at that time. For 
this reason the pathologist rarely sees primary acute regional ileitis. 
The inflamed area appe~rs blotchy, purplish-red in colour, thick-
ened, edematous, hyperemic and sharply demarcated from the adjacent 
normal bowel. The serosal surface may be covered with a fibrinous 
exudate and excess mesenteric fat. The vessels are usually engorged and 
the regional lymph nodes are swollen. The whole mass of the lesion, 
even in the primary stage, is often soggy to touch. The mucosal surface 
is commonly characterized by hyperemia, edema, areas of irregular 
hemorrhage and longitudinal ulceration along the border of meseenteric 
attachment. 
Subacute regional ileitis is a transient stage between an acute inflam-
matory reaction and a fibrostenotic lesion so that acute and chronic char-
acteristics are usually present. The bowel, mesentery and regional lymph 
nodes are grossly edematous, greatly thickened and the intestinal lumen 
partially stenosed, particularly at the terminal ileum. Areas of rounded, 
edematous, mucosal elevations produce a typical cobblestone pattern 
often visible by roentgen examination. 
Submucosal ulceration often begins in this stage and fistulae forma-
tion to adjacent loops of bowel, hollow viscera and abdominal or peri-
anal regions are commonplace. Occasionally entero-vaginal fistulae occur 
in females. Fistula formation is a slow, chronic extension of submucosal 
ulceration attended by a spontaneous "walling-off" process and peri-
tonitis rarely occurs. 
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Chronic regional ileitis is a fibrostenotic termination of months or years 
of progressive inflammatory reaction, and the gross appearance is often 
sufficiently characteristic to be diagnostic. 
The affected segment of bowel is sharply demarcated at its extremi-
ties, indurated, soggy and may be compared to a thick-walled rubber 
hose. The bowel wall may be 1-2 inches thick and the lumen may be 
narrowed to the size of a " turkey's quill," producing the roentgen char-
acteristic, Kantor's "string sign". When ulceration is present it usually 
occurs along the long axis of the bowel beneath the mesenteric attach-
ment. The remainder of the mucosa is commonly covered with super-
ficial erosions and polypoid hyperplasia. 
The serosa is hyperemic but not brightly red as in the acute phase 
and may have white pinhead tubercles on its surface, as well as being 
covered with an excess of mesenteric fat. The adjacent mesentery is cor-
respondingly thickened and fibrotic, resulting in marked shortening of 
the intestine. The bowel and its mesentery are often fixed to adjacent 
structures by dense, fibrous adhesions and continuous with hollow viscera 
by fistulous tracts described previously. 
Histogenesis 
The sequence of histological changes observed in the development 
of the chronic lesion has best been studied by Hadfield, Schepers, Warren 
and Sommers. The latter authors describe the earliest stage as the appear-
ance of small foci of leucocytes, similar to the endothelial cells of lym-
phoid tissue. The foci occur in the lacteals of the lamina propria between 
the glands and the muscularis mucosa. The cells gradually change in 
shape from flat to polygonal, they contain abundant granular eosino-
philic cytoplasm and dense hyperchromatic nuclei. Proliferation of these 
cells continues and finally blocks the lymphatic vessels. Subsequently, 
similar focal masses of proliferating endothelium obstruct the lymphatic 
vessels in the submucosa and subserosa producing edema and dilatation 
of intervening vessels. 
Obstruction of larger lymphatic vessels deep in the submucosa and 
subserosa as well as in the lamina propria is attended by an ·increase in 
eosinophils and lymphocytes surrounding the endothelial masses. The 
endothelial cells then tend to coalesce and form giant cells after which 
the mass appears as a granuloma. Necrosis within these granulomas is 
uncommon and caseation is never observed. The granulomas usually 
give way slowly to a hyaline, collagenous material containing scatterd 
shrunken nuclei. 
A similar sequence of events takes place in the adjacent mesenteric 
lymph channels and regional lymph nodes. Crohn, et al, in their descrip-
tion mentioned large pale cells, in the vicinity of the giant cells, which 
they did not consider an essential feature of the pathology. They were 
thought to be small particles resembling vegetables matter which had 
become entrapped in the ulcers, gained entrance to the lymphatic vessels 
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and became encapsulated in the process of healing. The resultant foreign 
body reaction around these non-absorbable particles was thought to result 
in giant cell formation. This is in direct contrast to the work of Hadfield, 
who considered the development of the giant cell system as the initial 
lesion of regional ileitis. 
Hadfield studied 20 cases in serial section and calle'd attention to the 
role of the "giant cell systems" in the evolution of the primary lesion of 
regional ileitis. Prominent cellular aggregates were observed with pale-
staining, spherical germinal centres each surrounded by a narrow zone of 
lymphocytes. The initial germinal masses were replaced by proliferating 
endothelial cells which obliterated the peripheral zone of lymphocytes. 
The cell aggregate became irregularly shaped with a sinuous edge 
and was seen as a pale area against a background of densely nucleated 
lymphocytes. Langhan's giant cells were observed at this stage and when 
they reached maturity the giant cell system resembled that of miliary 
tuberculosis. 
After reaching full maturity, proliferation of the cell systems appar~ 
ently ceased and a slow, chronic retrogression was said to occur without 
vigorous fibrosis . The endothelial cells lost their well-defined ovoid 
shape, the cytoplasm diminished and the reticulin of the lesion content 
increased. Acid-fast bacilli, caseation, necrosis and gross destruction of 
surrounding tissues were not observed, thus distinguishing regional 
ileitis from tuberculosis with which it can be easily confused. 
The giant cell systems were often obscured by advanced disease 
processes such as diffuse inflammatory exudate, fistulae, fibrosis and 
cicatrisation, but in some of these cases, giant cell systems identical to 
those seen in intestinal lesions were found in regional lymph nodes. 
Hadfield also called attention to the similarity between the retrogression 
of non-caseating giant cell systems of Boeck's sarcoidosis and regional 
ileitis and commented on a possible etiological relationship between the 
two diseases. 
Warren and Sommers consider ulceration to be the most outstanding 
secondary feature occurring after edema of the intestine is well estab-
lished. No evidence of microscopic abnormalities has been described 
which might predispose to ulcer formation. As the ulcers develop they 
are surrounded by eosinophils, lymphocytes, plasma cells, and poly-
morphonulcear leucocytes with a small amount of fibrin often seen in 
the ulcer base. Commonly, there is extension of the ulcers, surrounded 
by granulation tissue, into the muscularis. Non-specific, acute, and 
chronic inflammation finally displaces the distinctive primary granu-
lomatous process which can no longer be distinguished. In chronic cases 
repairative tendencies are found, with fibrosis of the inflamed wall and 
the covering of the ulcers with a thin layer of primitive or metaplastic 
epithelium. The muscular layers are greatly hypertrophied. 
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Differential Pathological Diagnosis 
There is now general agreement that no relationship exists between 
the histology of regional ileitis and that of tuberculosis. The similarity 
between certain features of sarcoidosis and regional ileitis have been 
emphasized by some (Hadfield, Crohn, etc) , but have been shown by 
others to be outweighed by dissimilarities. 
Tuberculosis enteritis is most often widespread and with patience 
the organism can usually be found, but in extensive clinical studies of 
patients with regional ileitis no evidence of tuberculosis was found. It is 
interesting, however, that a few cases of primary pulmonary tuberculosis 
have subsequently come to operation for regional ileitis (Bockus, 
Brown). Unlike the granulomas of tuberculosis, the granulomas of 
regional ileitis appear disorderly. The cells in regional ileitis are irregu-
lar in shape and they are mixed with lymphocytes. There is no caseous 
necrosis and the organism is lacking. The term regional ileitis now 
appears to have absorbed most of the cases once called hyperplastic 
tuberculosis of the intestine and the latter term is practically obsolete. 
Microscopically, the granulomas of Boeck's sarcoid are larger, more 
numerous and lack the lymphocytic infiltration seen in regional ileitis. 
The spiculated bodies seen in the giant cells of sarcoid are absent from 
the giant cells of regional ileitis. Until proven otherwise, the idea that 
sarcoid and regional ileitis are the same disease must be rejected. 
The granulomas of all three diseases discussed above are essentially 
different in structure. However, the granuloma of regional ileitis cannot 
be considered pathognomonic, since similar aggregates are apparently 
seen occasionally in diverticulitis, cancer, and lymphoma of the intestine. 
Thus it may be correct to consider that the giant cell granuloma is a for-
eign body reaction incidental to the primary pathology of regional 
ileitis. 
Etiology· 
Numerous reports implicating various bacteria as etiologic agents 
have ·appeared but. each in turn has failed to be substantiated. At 
Mount Sinai Hospital, New York, careful histological, bacteriological 
and innoculation studies of resected specimens collected over a period 
of 18 years failed to reveal any causative agent and excluded any sugges-
tion of etiological relationship with the tuberculosis bacillus. Pumphrey, 
at the Mayo Clinic, made a careful bacteriological study of resected speci-
mens from 10 cases of regional ileitis, cultures were made in the oper-
ating room by sterile technique and various media were used, and no 
specific agent was found . 
A virus etiology with ileal mucosal specificity has been suggested 
by Crohn. Other authors have implicated the virus of lymphogranuloma 
venereum, but this has been questioned by Rodaniche, Kirsner and Palmer 
in a study of 4 cases. 
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Trauma as an etiologic cause has also been implicated and several 
cases are recorded which appear to be sequelae to trauma of various 
origin. 
Bockus has reported the case of an apparently healthy sailor cast 
adrift on a raft at sea for 22 days with subsequent immediate develop-
ment of ileitis. Crohn also cites a similar case of extreme psychic and 
physical stress in a previously healthy member of the armed forces who 
developed ileitis. It is interesting to note that both cases were subjected 
to starvation and severe emaciation. 
In the absence of a known causative agent, some workers have set 
forth theories in explanation of possible mechanical factors resulting 
in the granulomatous changes. Poor collateral circulation and vascu-
larization and primary lymp hatic obstruction have in turn been impli-
cated but not substantiated by further clinical and experimental studies. 
A relationship between the predominance of terminal ileitis and the 
abundant lymphoid tissue of the terminal ileum has been suggested. It is 
argued that the passage of feces through the intestine is slowest in this 
region and this is said to enhance the absorption of bacteria or other 
toxic agents. However, such a theory is not coincident with isolated 
lesions occurring in the duodenum, jejunum or proximal ileum. 
A very Jones and Paulley have called attention to a possible etio-
logical relationship between intestinal granulomatous lipodystrophy 
(Whipple's disease) and regional ileitis. Except for the fat-filled 
lymphatics observed in Whipple's disease, in contrast to the lymphedeml:! 
of regional ileitis, there are many impressive histological similarities. 
The suggestion has been made that rupture of lacteals with the escape 
of neutral fat into the tissues may account for the granulomatous foreign 
body response and that Whipple's disease may be a terminal stage of 
ileo-jejunitis. Mention is also made of cases of celiac disease and idio-
pathic steatorrhea culminating in segmental ileo-jejunitis. A granulomat-
ous foreign body response to certain unsaturated fatty acids and to neutral 
fats with the formation of giant cells is known to occur. Whether this 
phenomenon is primary in certain intestinal granulomata or whether 
lipoid invasion occurs after initial tissue breakdown has not been 
determined. 
Psychosomatic ConsidHations 
The role of the psyche has been mentioned as a predisposing 
etiological factor in regional ileitis. This topic has aroused much interest 
and controversy among psychiatrists and gastroenterologists alike. Jones 
and Paulley noted a correlation between the personalities of patients 
with intestinal disorders recognized as psychomatic, and certain patients 
with ileitis, Whipple's disease, idiopathic steatorrhea and celiac disease. 
Bockus states that he has encountered very few patients with 
regional ileitis who were calm, phlegmatic rersons. Many of them were 
emotional, sensitive and excitable. Four o 19 patients were considered 
166 U.W.O. MEDICAL JoURNAL 
by him to be severely psychoneurotic and 2 of the 4 had been treated for 
over a year prior to admission with the diagnosis of neuroses. The 
two most prominent personality traits he found were anxiety and emo-
tional immaturity. He felt that emotional immaturity was even more 
pronounced among these patients than in those with chronic ulcerative 
colitis. One of his patients was admitted to a mental hospital with the 
diagnosis of schizophrenia one year after resection of the terminal ileum. 
Bockus, theref8re, lists the psyche as a major predisposing etiological 
factor . 
In a more recent paper, Dashiell, Kirsner, Klotz and Palmer note 
that emotional stress was evident in the majority of 40 cases in their 
follow-up series. They stated that "evaluation of somatopsychic and 
psychosomatic relationships is not possible on the basis of available in-
formation. " They report one epileptic patient who underwent a resection 
of the terminal ileum with excellent results, not only with regard to the 
regional ileitis but also in his mental status; he became well adjusted, 
self-supporting, and enjoyed a four-year period of freedom from epileptic 
attacks. Crohn and the group at Mt. Sinai Hospital, including the 
psychiatric service, have made the most intense study of social factors 
in gastrointestinal disease. They believe it is unlikely that any of these 
social factors play a role in the etiologic incidence of the disease. Their 
observations lead them to believe that a group of ileitis patients is not 
much different than a control group of the population. They agree, 
however, that many of these patients are high-strung and anxious; in 
several instances the patients have been institutionalized for psycho-
neuroses or anxiety states, the diarrhea having been completely over-
looked. Blackburn believes that the secondary nervous manifestations 
resulting from prolonged illness, diarrhea, inanition, loss of weight, and 
anemia may simulate a psychoneurosis but only to the uniniated. 
Ingelfinger classifies patients with ulcerative colitis and regional 
ileitis together as psychiatric problems and economic failures in contrast 
to the stable, aggressive, successful peptic ulcer patient. Contrary to 
this the _personality of the ileitis patient is considered by Crohn to be 
more stable than that of the patient suffering from ulcerative colitis or 
of peptic ulcer. The ileitis patient is said to have less of the psycho-
somatic factors so prominent in both these latter groups. In Crohn's 
experience the number of cases of ileitis that have been rescued from 
institutions for the treatment of mental diseases emphasizes not the per-
sonality but the end-results of the drain of the disease upon the psychic 
constitution of the sufferer. 
The nervous, or rather, ,psychic manifestations of regional ileitis can 
become so prominent a feature that they supercede the true somatic symp-
toms, often leading to delayed recognition of the true cause for the 
symptoms. Blackburn reported 22 cases, 1 of whom suffered from a true 
psychosis, and 4 cases were referred to psychiatrists when, as he states, 
"a routine clinical, pathological and radiological investigation would 
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undoubtedly have shown organic disease of the ileum." In this regard, 
no obvious conclusions can be reached on the basis of our series. 
Farmers and urbanites, and placid and emotional personalities have been 
encountered. Invariably, however, each of the patients showed some 
signs of neurosis. The question whether this factor antecedes the disease 
or is the result of it remains unanswered. 
The evidence suggests, rather, that the psydtoneurosis commonly 
observed is a complication of the disease and not a predisposing cause 
and that regional ileitis, unlike ulcerative colitis and peptic ulcer, does 
not appear to be a true psychosomatic disease. Certainly occurrences 
and recurrences do not follow upon psychic shock as in ulcerative 
colitis where the relationship of cause to effect is usually obvious. 
Fradkin illustrates the pathogenesis of chronic ulcerative colitis as 
follows: 
Fear 
Spasm Anxiety 
Worry 
Shock 
~H 'li ypermott ty 
Experimental Ileitis 
+ Poor diet + Pathogen 
T 
Colitis 
T 
Ulcerative Colitis 
Chronic Ulcerative Colitis 
Many attempts have been made to produce regional ileitis in experi-
mental animals, none of which are beyond reproach and few of which 
appear in any way to be valid . 
Reickert and Mathes claim to have produced a lesion indistinguish-
able from regional ileitis by injecting the small bowel mesentery of dogs 
with finely divided sand and other sclerosing solutions. Chess, et aJ, in 
commenting on the report of Reickert and Mathes list the following 
organisms, agents and conditions which have been suspected as causative 
factors: Escherichia coli, Bacillus dipenterial, and all other organisms which 
are capable of inhabiting the intestinal tract either normally or in patho-
logic states, bacterial toxins, animal parasites, viruses, allergy, sarcoid, 
achylia gastria, foreign bodies, blockage of lymph channels, impairment 
of blood supply, trauma, appendiceal inflammation, neurotropic disturb-
ances, hormone imbalance, vitamin deficiency, anxiety and emotional 
instability. 
Considering the above it is obvious that most of the work has per-
haps been valiant, but unquestionably hit-and-miss and inconsequential 
to date. 
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Andresen has implied that regional ileitis can result from repeated 
or persistent allergic reactions due to frequent or constant ingestion of 
food to which the intestine has become sensitized and becomes secondarily 
infected. 
Chess, et al, have theorized that it has been shown that factors other 
than infection may play a part in the pathogenesis of regional ileitis and 
that crystalline material has been reported in the foreign body giant cells 
of the lesion. They theorized, therefore, " that if silica particles can be 
absorbed by the lymphatics of the lung to produce the disease of silicosis, 
the lymphatics of the intestine should be able to take up silicious material 
more easily since intestinal lymphatics are developed for the purpose of 
absorbing substances from the lumen of the boweL This thought might 
be applied especially to the terminal ileum where the lymphatics are rela-
tively more numerous than elsewhere in the digestive tract." 
It was found that when finely divided silica was administered either 
intravenously or into the dig~tive tract the silica was deposited widely in 
the intestine and other tissues including the liver and spleen. Such finely 
divided particles are commonplace in tooth powders and pastes, beryllium, 
phosphorus, talcum powder, as well as quartz or sand; and these agents 
were presented as possible sources. Chess, et al, thought that the patho-
genesis of regional enteritis might be related to the ingestion of these 
materials and they relegated bacterial invasion of the tissues to a place of 
secondary importance. 
Hass, in 1938, presented a much quoted paper in which he con-
cluded that multi-nucleated giant cell formation was a tissue reaction to 
interstitial lipolysis and liberation of fatty acids having a higher melting 
point than normal tissue fat . He further showed that cyclopentyl fatty 
acid esters produced abcesses and excess scarring. In 1941, Rirsch re-
ported that fatty acids and certain soaps under specific conditions caused 
the formation of foreign body giant cells. Cooke has, therefore, theorized 
that the histological picture of " regional ileitis" is the result of fat break-
down either as the result of alteration of local tissue metabolism or as 
a result of local reaction to the absorbed abnormal products of a faulty 
digestion. Cooke and A very Jones believe that abnormal fat absorption 
with steatorrhea is probably involved in the etiology of "regional 
ileitis" as well as a complication of it and that faulty enzyme action in 
the lumen or bowel wall due to nutritional deficiencies, infection, or 
trauma may underly a primary lipolysis leading to granuloma formation. 
Thoughts on Etiology 
From the foregoing it is obvious that the etiology of regional ileitis 
remains obscure. Infection, foreign body infiltration, trauma and allergy 
have all been implicated but not proven to play a role in the initiation 
of the disease. 
It is true that several agents have been shown capable of producing 
a similar histological picture. One may conclude from this that the final 
lesion is a result of a sequence of events with initial trauma, followed by 
secondary in fection and tertiary foreign body invasion of tissue. 
NovEMBER, 1953 169 
---.Regional Ileitis----------------
The original site for these events is thought by some to be in the 
mesenteric lymphatics resulting in obstruction of the lymphatic drainage 
from the bowel. Impaired lymphatic drainage is said to predispose the 
affected bowel to infection on the one hand and lymphedema with 
hyperplasia on the other. 
Experimental studies with animals has approximately been directed 
to producing in various ways this sequence of events. In this way it has 
been possible to reproduce a histological lesion with certain similarities 
to spontaneous human ileitis. It is impossible to determine whether this 
lesion is or is not identical with regional ileitis. The experiments have 
all been acute studies and evidence is lacking which would correlate the 
experimental lesion with the natural history of chronic regional ileitis 
in humans. Until acute disease leading to gradual stenosis, fistulae for-
mation, exacerbation and remission, diarrhea, fever, skip-areas and 
recurrence following resection of the original lesion can be shown in the 
experimental animal some doubt must remain as to the validity of con-
sidering such experimental lesions as being identical with human ileitis. 
Recently, Crohn and Turner noted similarities between porcine 
ileitis and human ileitis reported by Emsbo in Denmark, wherein, the 
author described "Porcine Ileitis" occurring spontaneously among swine 
in that country. This is the first suggestion of ileitis occurring spon-
taneously in an animal other than man. The gross and microscopic fea-
tures of porcine ileitis are almost identical to human ileitis. Evidence 
of tuberculosis was not found, the anatomical distribution, litter inci-
dence and fistulae formation were all similar to that observed clinically. 
Examination of hundreds of porcine gastrointestinal tracts on local farms 
and in packing houses failed to disclose evidence of porcine ileitis in 
Canada, but the phenomenon has been seen by Canadian Government 
veterinary pathologists. Absence of the lesion among market hogs in 
Canada my be explained in part by the fact that the disease occurs in 
young pigs who either fail to develop and are sacrificed or succumb. 
Incidence 
Age-Sex Morbidity: There are no satisfactory figures that definitely 
show a sex morbidity difference, however, there is general agreement 
that males are slightly more susceptible to the disease than females . 
Population: That regional ileitis is no longer thought to be a rare 
disease has already been discussed. Ravdin and Johnston reviewed the 
literature in 1939 and tabulated 519 cases, all of whom had had surgical 
intervention. Bockus reported 160 papers listed in the Cumulative Index 
dealing with regional ileitis from 1939 to 1943. Garlock, Crohn, Klein 
and Yarnis reported a surgical follow-up of 164 cases of regional ileitis. 
Cattel, in discussing the cases of Garlock, et al, reports 160 cases treated 
surgically at a Boston clinic. Warren and Sommers reported 120 cases 
in 1948; in 1949 Crohn described experience with 298 cases studied up 
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2-The microscopic pathology of 
ileitis showing a Langhan's 
cell system surrounded by a 
of lymphocytes. 
Fig. 1- The gross pathology of r~ 
gional ileitis is shown in this figure 
with involvement of the terminal 
ileum and adjacent nesentery. Con-
stricted and dilated thickened loops 
are observed; the serosa is a blotchy 
purplish-red colour, sharply demar-
l.:ated from adjacent tissues. 
Fig. 3- Gross specimen of terminal 
ileum showing the thickened bowel 
wall and obliterated lumen. 
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Fig. 4-The roemgen appearance of advanced 
regional ileitis involving the terminal three feet 
of ileum in a 24-year-old male, which was later 
resected. 
Fig. 6-Extensive superficial ileo-jejuniti ob-
served in a 40-year-old male at operation. 
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Fig. 5- T e r m i n a 1 ileitis exhibiting Kantor! 
"string-sign" at the ileo-ceceal region. 
Fig. 7-Extensive ilea-jejunitis with invol 
of the duodenum showing segmentation and 
culatioo of the barium. 
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to 1947, some of these were included in previous papers. In 1952 
Marshak, Friedman, Wolf and Crohn reported a study of 49 cases of ileo-
jejunitis in New York City and Dashiell, Kirsner, Flotz and Palmer pub-
lished a study of 40 cases in Chicago. Two hundred and seventy-nine 
U.S. Army Hospital admissions for regional ileitis occurred between 1944 
and 1945. Cases have been reported from Africa, India, Sweden, Puerto 
Rico, East Africa, South America, Germany and the British Common-
wealth. Forty-seven cases have been seen here in 4 years and 450 hospi-
tal admissions for regional ileitis from 1947-1951 are recorded in 50 
general hospitals in Canada. On the basis of hospital admissions it is 
impossible to determine accurately the incidence of the disease in the 
general population; however, it appears probable that it is considerably 
greater than has previously been realized . 
Familial Incidence: Familial incidence of regional ileitis has been sug-
gested and occurrence of the disease in parents and their offspring, and 
among siblings, as well as cousins, have been reported. These observa-
tions are interesting in considering a familial predisposition to the 
disease. No reports of ileitis have appeared concerning incidence in a 
husband and wife, or non-related persons living in one residence, in which 
case an infectious or environmental causative agent might be theoretically 
implicated. Cooke has reported familial incidence of idiopathic steator-
rhea involving several members of one family and another member of 
the same family with regional ileitis. This is interesting in the light of 
A very Jones' theory wherein faulty fat digestion is considered a possible 
etiological factor . 
The author recently interviewed a patient who remained symptom-
free for 20 years following resection for regional ileitis. Questioning 
revealed the interesting story that the mother and two brothers of this 
man had recently undergone surgery for regional ileitis. Reich reported 
regional ileitis occurring in two sisters and a first cousin, while Kirsner, 
Owens and Humphreys have described case histories of ileitis in a father 
and son, and Bockus has seen the disease in two cousins who Hved 
together. 
Obstetrical Considerations: Regional ileitis, in itself, is not a contra-
indication to pregnancy. The nutritional status of the patient appears to 
be the only Hmiting factor and where this is adequate and a maintained 
nutritional state, a successful pregnancy will usually result. 
The disease differs greatly from ulcerative colitis in this respect; in 
the latter, an acute exacerbation usually follows early in the post-partum 
period. The patient with regional ileitis is not so affected. In addition, 
cessation of the menses usually attends acute exacerbation of ulcerative 
colitis but they are normally unaffected in regional ileitis. Crohn actually 
uses the cessation and return of the menses as indicative of the serious-
ness of the disease process in ulcerative colitis. 
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Clinical Features 
In general, regional ileitis is characterized by diarrhea, loss of 
weight and strength, anemia, fever, vomiting, abdominal pain. and 
fistula formation in that order. The clinical features of the disease vary 
considerably from patient to patient depending on the anatomical dis-
tribution and extent of the lesion, the stage of development of the 
lesion, whether acute or chronic, and diverse secondary complications, 
particularly those resulting from surgical procedures. The inconsistency 
of early symptoms makes the diagnosis of regional ileitis an unusually 
difficult task. 
In keeping with the purpose of this paper, the clinical features most 
commonly observed in regional ileitis will be considered in terms of 
their importance and usefulness in the diagnosis of the disease and 
subsequent management of the patient. 
Terminal Ileitis usually occurs as a chronic ileo-cecal lesion which 
causes little if any discomfort to the patient for months or years. Infre-
quently, it may have a sudden, acute onset with vomiting, diarrhea, and 
mild leucocytosis simulating acute appendicitis. This type is usually 
diagnosed at time of appendectomy. Crohn has stated that 25-50<fo of 
the acute lesions undergo spontaneous permanent remissions so that 
further surgical intervention at this time is considered unwise. 
In chronic terminal ileitis initially there may be occasional bouts 
of diarrhea, conscioumess of the right lower quadrant, and tenderness may 
be elicited. The patient is rarely incapacitated and is usually able to 
continue normal living. Crohn refers to this stage as the "prodromal" 
period when the clinical picture is vague and inconsistent and the diag-
nosis of regional ileitis virtually impossible except at laparotomy. 
Gradually the diarrhea becomes more frequent, there may be four 
or five loose stools daily, and right lower quadrant pain and tenderness 
become more pronounced. With the increased number of stools, anemia, 
weight loss, and malnutrition become part of the clinical picture. Periods 
of mild pyrexia of unknown origin may be observed and these become 
more frequent with progression of the disease to the fully developed 
clinical picture of terminal ileitis. In cases complicated by psychic dis-
turbances, these symptoms will become more apparent at this time when 
the bodily reserves are being gradually depleted. 
Obstruction with vomiting and fistulae formation are end stage 
complications of the disease. Intestinal obstruction, complete or incom-
plete, may follow repeated periods of alternate inflammation and 
healing with scarring. This succession of events together with the 
natural course of the disease accounts for the stenotic lesion of the ter-
minal ileum seen radiographically as the "string sign of Kantor." 
In this phase, abdominal palpation may reveal a tender, soggy, 
sausage-shaped mass in the right lower quadrant usually adherent in the 
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pouch of Douglas. The mass represents the thickened, indurated, fibro-
tic, cicatrizing lesion of the end stage in the histogenesis of the disease 
process. 
Fistula formation to adjacent hollow viscera or to the peri-anal 
region is a frequent complication of the advanced lesion of terminal 
ileitis. A peri-anal abscess or fistula in the male, or recto-vaginal fistula 
in the female associated with diarrhea, however, minimal in a young 
adult may be diagnostic of terminal ileitis. This finding has been re-
ported in about 20ro of cases. Often anterior abdominal wall fistulae 
will be found at the scar of a previous operation. 
Regional Jejunitis occurs as an isolated lesion of the jejunum. The 
lesions are usually not more than 12 inches in length, and can be mis-
taken for a neoplasm by X-ray examination. Diarrhea is not a constant 
feature and constipation may be a complaint. Epigastric discomfort and 
weight loss appear to be the chief clinical features. These cases are 
particularly difficult diagnostic problems and as a result are often classi-
fied as neuroses. The pain of isolated lesions of the upper jejunum 
may simulate duodenal ulcer in site and relationship to food intake. 
Differentiation is usually made at laparotomy. Fortunately the 
lesion in these cases has a tendency to remain localized at the original 
site, however, some cases of multiple isolated lesions of the jejunum 
have been reported. The results following surgical resection of these 
lesions apparently have been excellent. 
Regional Iteo-Jejunitis is the term used to define an advanced variation 
of terminal ileitis wherein proximal extension of the disease occurs as 
isolated lesions in the ileum and distal jejunum. The lesions are separ-
ated by "skip-areas" and there may be two or more local processes. This 
type of extension is usually found in severe cases of terminal ileitis or 
those of long duration. 
The clinical picture of ilea-jejunitis is much more severe than either 
of the regional types described above. With multiple lesions there is 
more extensive damage to the intestine and the lesions are so situated as 
to produce hyperperistalsis and interference with the digestion and ab-
sorption of nutrients further complicating the nutritional problem. The 
clinical features seen in this group of patients are proportional to the 
extent of the lesions present. In agreement with the rule quoted by 
Crohn, " frequency of fecal movements in inflammatory intestinal pro-
cesses is in inverse proportion to the distance of the lesion from the 
anal sphincter", the diarrhea of ilea-jejunitis is a constant finding but 
is not usually as severe as in cases with widespread involvement of distal 
ileum or with ulcerative colitis. 
Jejunal lesions are not characterized by the degree of stenosis with 
complete obstruction seen in terminal ileitis, although transient symp-
toms of obstruction often occur. These periods appear to be the result-
ant of some degree of stenosis with superimposed transient edema of the 
bowel wall which usually subsides. 
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Fistula formation rarely occurs from high lesions and when they are 
found in ileo-jejunitis the source is usually the terminal ileum. 
Severe pre-defecatory, crampy, abdominal pain, loss of weight, and 
macrocytic anemia are constant findjngs even in milder cases of ilea-
jejunitis. In further advanced, severe cases marked interference with 
nutrition and metabolism occurs. Hypoproteinemia with edema of the 
extremities, steatorrhea with evidence of vitamin and calcium deficiencies, 
splenomegaly and clubbing of the fingers have been reported. 
Early ileo-jejunitis presents an X-ray pattern similar to that of sprue 
with flocculation and segmentation of the barium meal. The use of 
colloidal barium is invaluable in X-rav differentiation of the two diseases. 
In advanced ileo-jejunitis the areas of constriction with proximal dilata-
tion and marked mucosal atrophy and polypoid formation indicate the 
severe organic disease of ileo-jejunitis rather than sprue. 
Tests of absorption from the intestine are particularly helpful in the 
differentiation of early ilea-jejunitis from sprue. Absorption from the 
intestine is never as seriously impaired in the former disease as in sprue. 
Diffuse ilea-jejunitis is considered to be the most common form of 
ileo-jejunitis. In this group the whole of the small intestine may be in-
volved in the typical pathological process of regional ileitis. In addition, 
a "mucosal" type of diffuse lesion without gross involvement of the 
intestinal wall has been described. One-third of these cases have been 
found to undergo spontaneous remission with clinical "cure" but with 
persistent abnormal X-ray findings . 
The clinical picture of diffuse ileo-jejunitis is a tragic one coincident 
with the extensive degree of involvement. The clinical history is one of 
invalidism with gross steatorrhea, tetany, edema, pyrexia, diarrhea, 
cachexia, and nutritional deficiency with skin and other complications. 
Diffuse ileo-jejunitis favours the prepubertal years and secondary sexual 
maturation may be retarded. The clinical course in those cases not under-
going remission is often fulminating and a previously difficult diagnosis 
rapidly becomes self-evident. 
Ileo-colitis is essentially terminal ileitis with distal extension of the 
lesion into the cecum and ascending colon. The lesion can be mistaken 
for ulcerative colitis in the subacute stage or neoplasm in the chronic 
stage. Melena is a rare finding in regional ileitis but may be a complica-
tion of ileo-colitis. There may be 4 to 7 loose, fatty, pale stools daily 
and mucus is commonly observed. The important clinical features are 
nutritional in nature, associated with the persistent diarrhea and steator-
rhea, and are characterized by hypoproteinemia, hyperchromic, macro-
cytic anemia and severe vitamin deficiency. 
The toxic symptoms usually seen in ulcerative colitis such as joint 
involvement, skin lesions and splenomegaly, may form part of the picture 
of advanced ileo-colitis further complicating the diagnosis. 
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Recentlly, in this hospital , a case of ileo-colitis with involvement of 
the mid-ileum, transverse colon and sigmoid was operated successfully_ 
The patient was admitted to this hospital from a T .B. sanitorium having 
initially been diagnosed as tuberculosis enteritis with a localized gran-
ulomatous lesion of the hepatic flexure and a peri-anal fistula. This 
patient presented with severe bloody diarrhea on several occasions, 
anemia with a hemoglobin of 30% , and a spiking, nocturnal pyrexia. 
Abdominal palpation in advanced ileo-colitis usually reveals a tender, 
soggy mass, in the right lower quadrant identical to that found in ter-
minal ileitis. Symptomatically, however, ileo-colitis is a more severe, 
toxic, febrile disease giving rise to secondary joint, skin or cardiac 
complications. 
Diagnostic Findings 
Radiological examination is by far the most universal and useful 
diagnostic tool used in the practice of gastroenterology. In the applica-
tion of this procedure to the diagnosis of regional ileitis certain con-
sideration should be kept in mind. There appear to be no radiological 
features which are absolutely pathognomonic of this disease with its 
many facets. 
Crohn has stressed the fact that the absence of radiological evidence 
does not in any way preclude a negative diagnosis of regional ileitis. 
Radiological examination, along with many other diagnostic aids in medi-
cine, should be viewed in the light of clinical findings. When X-ray 
evidence is negative in the face of persistent, positive clinical findings 
the examination should be repeatedly performed. 
Radiological studies may yield littl e information until gross tissue 
change occurs. Ideally, it would be desirable to establish the diagnosis 
before this stage when medical treatment might prove most effective, but 
in the majority of cases this has thus far been impossible through the 
medium of radiography. 
Evidence of flocculation, neuromotor dysfunction and segmentation 
has been reported in · normal subjects under various conditions. These 
findings are more often reported in regional ileitis, sprue, allergic 
phenomena, nutritional deficiency, tuberculosis enteritis and lympho-
sarcoma. In most instances, however, differentiation of these disorders 
is a simple matter, particularly when colloidal, non-flocculating barium 
is used as the contrast medium. Colloidal barium does not clump or 
flocculate in the presence of hypersecretion of mucus. In addition this 
medium provides better definition than standard barium sulfate mixtures 
and minor defects in the mucosal pattern may be more readily recognized. 
Kantor applied the term "string-sign" to the characteristic radio-
logical manifestation of terminal ileitis. It should be emphasized, how-
ever, that the presence of the "string-sign" denotes gross thickening of 
the ileum with subsequent narrowing of the lumen and that these changes 
only occur in the final stages of the life history of the disease. 
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A persistent conical cecum may also be indicative of advanced ter-
minal ileitis even in the absence of a "string-sign" . In these instances 
the mucosal pattern of the ileum is usually distorted on the basis of edema 
and inflammation but this is not invariable. 
The "string-sign" and conical cecum have also been reported with 
neoplastic or tuberculous lesions of the ileo-cecal regions. Local hyper-
motility and flattening of the normally high mucosal pattern have been 
considered by some as the earliest signs of regional ileitis. An irregular, 
jogged mucosal relief pattern contrasted with the smooth, flat pattern 
of the early lesion is said to be indicative of a more advanced ulcerative 
phase of the disease. 
Radiographic visualization of the terminal ileum is probably best 
accomplished by barium enema with reflux of the barium into the ter-
minal ileum. This should be an initial procedure in the presence of a 
palpable right lower quadrant mass or diarrhea with peri-anal abscess 
or fistula formation. 
A barium meal with continuous and persistent observation of its 
passage through the intestine is the method of choice for the diagnosis of 
lesions of the small intestine with the exception of terminal ileitis as 
noted above. The radiological identification of ileitis is extremely diffi-
cult early in its histogenesis and relatively simple during the late stages 
in the life history of the djsease when gross structural defects are appar-
ent. Marshak, Friedman, Wolf and Crohn have had more experience 
with regional ileitis than any other group and in a recent publication 
they reviewed the progressive radiological findings in a group of patients 
with diffuse non-stenotic and stenotic ileo-jejunitis and concluded that 
the early radiographic diagnosis of this disease could readily be made. 
The early radiographic features of diffuse non-stenotic ilea-
jejunitis were listed as blunting and thickening of the mucosal folds , 
with progression of the lesion into the ulcerative stage. The abnormalities 
in the mucosal pattern were listed as cobblestoning, reticulation and 
cast-formation. The advanced changes were associated with diminished 
local mobility and rigidity, with narrowing of the affected loops. 
Long areas of stenosis resembling rigid pipe stems with proximal 
dilatation were the most consistent findings in stenotic ileo-jejunitis. 
The loops were widely separated and maintained a fairly constant site. 
Small filling defects were noted in the mucosa, which was usually cast-
like; "skip-areas" and strictures were easily identified, and masses and 
fistulae were more frequent than in non-stenotic ileo-jejunitis. 
The ease with which the early differential diagnosis of ilea-
jejunitis can be made as described by Marshak, et aJ, by roentgen study is 
the resultant of a combination of extensive clinical and interpretive ex-
perience, ideal conditions for study, and concentrated clinical material. 
In other centres and in less experienced hands positive interpretation on 
the basis of minor radiographic changes is not usually so competent a 
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procedure. In these instances the clinical picture and other confirmatory 
diagnostic aids such as tests of absorption from the intestine are often 
helpful. The radiological characteristics of early ilea-jejunitis may re-
semble those often seen in sprue, intestinal allergy and functional neuro-
muscular dysfunction. The early appearance and severity of the inflam-
matory changes in ilea-jejunitis and the lack of response of this disease 
to medications serves to differentiate it from the remainder. The appro-
priate administration of the B-vitamins, prostigmine or atropine sulphate 
has been shown to modify the roentgen picture of sprue, functional 
neuromuscular dysfunction and allergic phenomena, but the radio-
gra_phic features of ilea-jejunitis, an organic disease, is unaffected by 
these agents. 
The diagnosis of regional ileitis occurring in the stomach, duodenum 
or colon as isolated lesions is usually beyond the scope of identification 
by radiological examination and laparotomy is usually the only positive 
diagnostic procedure. 
Hematological findings in regional deitis are usually not significantly 
changed in the early stages. In advanced cases with fistula formation and 
secondary infection a mild leucocytosis and slightly elevated sedimenta-
tion rate may be present. 
Anemia commonly occurs in advanced cases following resection or 
associated with nutritional deficiency, steatorrhea or toxicity secondary 
to the disease process. The anemia of regional ileitis often resembles 
the macrocytic type seen in non-tropical sprue or idiopathic steatorrhea, 
but the secondary anemia is often of the microcytic, hypochromic variety. 
Blood chemistry is essentially normal in early lesions but may change 
with progression of the disease. The findings are not of great value as 
a general diagnostic aid but only in the evaluation of the individual 
patient. In diffuse ilea-jejunitis or ileo-colitis, the two most severe varia-
tions, the serum proteins may be low and edema of the extremities may 
occur on ·this basis. In those cases with steatorrhea the serum calcium 
levels are often on the low side of normal and may drop further in ex-
acerbation, to the point where tetany results. 
The serum sodium, potassium, and chloride levels are usually found 
to be within normal limits but may fall suddenly in the presence of severe 
diarrhea or vomiting. Dehydration and electrolyte imbalance are usually 
complications of a fulminating ilea-jejunitis, ileo-colitis or following 
massive resection. 
Occult blood occurs in a high percentage of cases with diffuse ilea-
jejunitis or ileo-colitis but rarely in the other types of regional ileitis. 
Melena is rare but may occur and death by exsanguination in regional 
ileitis has been reported. Pus cells are commonly observed in acute 
phases. No parasites or characteristic pathogens have been reported. 
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Absorption from the intestine is usually impaired to varying degrees 
in the presence of an inflammatory lesion of the small intestine. Employ-
ing the oral tolerance test, the rate of absorption of fat, carbohydrate or 
protein can be measured. Tolerance tests measure the peripheral blood 
concentration changes of specific dietary components following the in-
gestion of an oral dose of these components. The 0-xylose tolerance 
test, galactose tolerance test, vitamin A tolerance test and glycine toler-
ance test have been used extensively. These tests are valuable in differ-
entiating the similar roentgen picture of early ileo-jejunitis, sprue, func-
tional or allergic disorders. The tolerance test is usually quite normal in 
functional or allergic disorders and absorption from the intestine in sprue 
is more severely impaired than in ileo-jejunitis. 
Balance studies involve the quantitative measurement of dietary 
constituents ingested and excreted over several days to determine the net 
balance. This procedure is tedious, costly and inconvenient to the patient. 
The procedure is not used widely except in institutions possessing organ-
ized metabolic wards. The data gained from balance studies are not 
sufficiently superior to the results from tolerance studies to warrant the 
difficulties involved. 
Treatment 
All forms of therapy in a variable disease like regional ileitis, with 
unknown cause, must be empiric in nature and symptomatic in choice. 
There is no specific treatment for this disease. .In the light of increasing 
experience and statistical data, there appears to be some general resolu-
tion of widely divergent opinions regarding therapy. 
Regional ileitis is known to undergo spontaneous "cure" in a very 
small percentage of cases, even in the presence of extensive disease. A 
small percentage of patients are subjected to a life of invalidism and a 
similar number die as a direct result of the disease. The greatest majority 
of patients are able to enjoy years of comparatively normal living, still 
exhibiting a grossly abnormal roentgen picture. The clinical course of 
this group of patients is invariably characterized by remissions and ex-
acerbations of varying severity. There appears to be no absolute correla-
tion between surgical or medical management and progression, remission, 
recurrence, chronicity or spontaneous "cure" of the disease. Current 
thought, however, leans heavily to conservatism, whether surgical or 
medical and the complete inter-dependence of the two forms of therapy 
in regional ileitis has finally become obvious to the majority of dissenters. 
In view of the clinical course and pathogenesis of the disease, twq 
basic principles of therapy can be designated: (1) maintenance of nutri-
tion and body reserves, (2) correction of anatomical defects resulting 
from the pathological process. Maintenance of nutrition is often im-
possible without previous surgical intervention in cases complicated by 
stenosis, obstruction, perforation and abcess, or fistula formation. Con-
versely, adequate maintenance of nutrition and electrolyte balance in the 
post-operative period is essential. 
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Medical Management 
This is the treatment of choice in all cases of early, acute, regional 
ileitis, diffuse non-operable ilea-jejunitis and uncomplicated chronic 
regional ileitis. In addition, medical therapy must be used in all cases 
refusing surgery. 
Periodically, the question arises whether or not valuable, perhaps 
!if-saving, time is lost during medical management of a distal localized 
lesion. In view of the natural history of regional ileitis, wherein proximal 
extension of distal lesions is known to occur, some groups advocate early 
surgical intervention in these instances. On the other hand, the knowl-
edge that many of these lesions remain static or reverse completely and 
that resection or by-pass of intestinal loops further reduces the func-
tional capacity of the intestine, serve5 to temper the advocates of early 
surgery. 
Medical management should consist of adequate rest, a strict dietary 
regime, intensive vitamin therapy, appropriate antibiotics as indicated 
and antispasmodics. In recent years, the corticoids, A.C.T.H. and corti-
sone have been used with questionable success and possibly aggravation 
of the disease. 
Diet should be determined on the basis of the nature and extent of the 
lesion. In cases of ileo-jejunitis with steatorrhea, or ileo-colitis with 
severe diarrhea, the strictness of diet will be greater than in a localized 
jejunal lesion without diarrhea. In general, however, an ultra-high pro-
tein, high carbohydrate and low fat, smooth, bland diet should be 
employed. The caloric content should be limited only by the capacity 
of the patient for intake and the nutritional response. This applies also 
to the protein component. 
The author has advocated a strained baby food diet in instances of 
hyperperistalsis, steatorrhea, diarrhea, or after operation. The rationale, 
based on personal experience, is that small undigested food particles, 
ordinarily considered bland, are commonly found in the stools. These 
consist of potato, rice, and other complex starches as well as tendonous 
or fibrous meat constituents. In many instances, it would appear that 
these undigested, "bland" particles tended to further stimulate, mechan-
ically or otherwise, an already hypersensitive intestine. 
A decrease in the number and improvement of the consistency of 
the stools with subsequent weight gain, has often followed the use of 
the strained diet. In addition, the strained food may provide a larger 
substrate-surface-area to increase the efficiency of the digestive enzymes, 
resulting in increased products of digestion available for absorption from 
the intestine. 
A synthetic detergent (Tween 80) has been used in an attempt to 
increase fat absorption and decrease steatorrhea. The effectiveness of 
this agent is not consistent, but it is worthy of trial in all patients exhibit-
ing any degree of steatorrhea. 
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Vitamin therapy should be by the intramuscular route and should con-
sist of intensive therapy; the dosage being calculated only on the basis 
of the individual needs of the patient for clinical improvement. In the 
experience of the author, there have been instances when ten times the 
recommended dosage of B-complex vitamins and fat solqble vitamins 
were needed to induce clinical remission of symptoms of avitaminosis. 
Vitamin B12 appears to be essential and may have been the beneficial con-
stituent of crude liver widely used in the past. The fat soluble vitamins 
in aqueous dispersion should be administered regularly. 
In the presence of diarrhea any vitamin deficiency will be a multiple 
deficiency not singular and treatment should be designed accordingly. 
Antispasmodics are of some assistance in palliating intestinal spasm 
due to inflammation. Some patients with regional ileitis in whom there 
is a large functional overlay have been helped dramatically with reduc-
tion in pain and number of stools by the use of antispasmodics. The 
evaluation of this group is, of course, fraught with great difficulty. 
Atropine sulfate in combination with sodium phenobarbital is 
most commonly used. Many newer antispasmodics have appeared recently 
with the feature of fewer atropine side reactions. In general the effective-
ness of antispasmodic therapy is disappointing in regional ileitis. 
Antibiotics must be resorted to in all cases of secondary infection and 
have also been used in the acute phases. The value of certain antibiotics 
pre-operatively is an accepted fact, but their specific effect in the primary 
disease is questionable. 
Sulfasuxidine, sulfathalidine, chloromycetin, aureomycin and strep-
tomycin have been widely used in regional ileitis. Penicillin is of no 
value. Usually the "sulfas" are employed in high dosages (12-16 gm. 
sulfasuxidine) daily for three weeks followed by 5-7 days of one of the 
broad spectrum antibiotics. This monthly routine has been used by some 
gfoups for periods up to six months. 
Steroid hormones have been used in the treatment of regional ileitis 
with success claimed by some, and failure reported by others. Intestinal 
perforation and fistula formation has been reported in several instances 
following A.C.T.H. therapy. 
Psychiatric care may be useful in rare instances. However, improved 
clinical status usually results in disappearance of psychic disturbances 
except, of course, in those cases where a psychiatric and unrelated in-
testinal lesion occur concomitantly in one patient. A prolonged psychi-
atric study of patients with regional ileitis at Mt. Sinai Hospital, New 
York, has shown no evidence to indicate a psychosomatic basis for 
regional ileitis. 
Surgical Management 
This method of management can be defined with more certainty 
since it is based on reasonably established facts. Surgical intervention is 
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considered by Crohn to be the most prommng procedure in the large 
majority of cases of regional ileitis. He limits conservative medical 
therapy to three minority groups of patients, (1) those who refuse 
surgery, but require palliation, (2) the chronic cases with long standing, 
low grade disease, whose lesions remain static, and (3) those patients 
in whom post-operat ive recurrences occur and time for planning future 
therapy is required. 
Those cases exhibiting a strictly localized acute lesion sometimes 
encountered at appendectomy or other operation, should be considered 
a fourth group requiring conservative medical management. Surgery at 
this time is considered unwise by most surgeons in view of the fact that 
80lf< of these cases are thought to undergo complete resolution, the in-
flammation may or may not be due to regional ileitis, and the presence 
of such an acute lesion increases operative risk. 
Garlock, Crohn, Klein and Y arnis in reporting 13 7 operated cases 
of regional ileitis, followed for periods ranging from 9-21 years, con-
cluded that the best and most lasting results followed surgical therapy. 
The lowest rate of recurrence was in that group of ileitis patients with 
long standing disease which had ··resolved itself into a sclerotic sharply 
localized segment of bowel with few if any skip areas." 
Clinical remission and repeatedly negative X-ray findings were re-
ported in some of their patients who were unoperated despite recurrence. 
Their observations emphasize the value of medical management in 
certain instances where the time factor in the histogenesis of the disease 
may be of extreme importance in influencing the surgical results. 
Dashiell, Kirsner, Klotz and Palmer reported a long-term follow-up 
study of 40 cases from Chicago and they were apparently in complete 
agreement with the conclusions of Garlock, et al. They stressed that 
"effective therapy comprises the judicious application of both surgical 
and medical measures." 
The surgical procedure of choice appears to be "ileotransverse 
colostomy without resection but with exclusion of the diseased area and 
division of the ileum proximal to the diseased segment." The statistics 
presented by Garlock, et al, are most impressive in this regard. The oper-
ative mortality rate with ileo-colostomy was zero and the overall recur-
rence rate was 22.8lf< compared to primary resection with anastomosis 
with mortality rate of 14% and a recurrence rate of 46%. 
The optimistic results reported by Garlock, et al, has been ascribed 
partially to the practice of operating when possible after the lesion has 
become sharply localized, transection 2 feet proximal to the most obvious 
segment of involvement, careful examination of the entire small bowel 
at time of operation " to determine the presence of skip areas proximal 
to the main lesion in the terminal ileum and possibly bowel biopsy of the 
transected end prior to anastomosis. Garlock favors side-to-side iso-
peristaltic anastomosis of ileum to transverse colon. 
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Some surgical groups have recently, with no alternative, carried out 
massive resection of the entire ileum and most of the jejunum in cases 
of ileo-jejunitis previously considered inoperable. The opinion previ-
ously held by most workers was that such extensive resection of the in-
testine would result in nutritional disturbances possibly incompatible 
with life. 
In certain instances, the older viewpoint has been disproven. The 
combination of modern surgical procedures, drugs, and nutritional 
knowledge has allowed for successful massive resection with rapid re-
covery of the patients in some instances and failure in others. The fail-
ures have resolved into two groups, those who died and those whose 
nutritional status allowed only a life of invalidism. 
On the basis of limited success in these cases, a change of attitude 
regarding massive resection in extensive recurrent disease has occurred. 
Nevertheless, careful consideration and medical assistance appears to be 
indicated prior to undertaking this radical procedure. 
Prognosis 
Prognosis in regional ileitis is dependent on the previous medical 
and surgical history of the patient, the type of ileitis, the stage in the life 
history of the lesion, the availability of competent medical and surgical 
care, and the judicious application of nutritional and other therapeutic 
agents. The disease is known to "disappear" in some instances, to remain 
static in others and at times to fulminate fatally. The effect of adequate 
or inadequate therapy on the final outcome is beyond measure at this 
time. 
Recurrence following resection, in the series reported by Garlock, 
et a/, increased slowly with the time interval following surgery. On the 
other hand, Kirsner and Palmer have reported the restoration of many 
patients, considered inoperable for years, to satisfactory health on symp-
tomatic medical therapy. The experience of many others has been equally 
satisfactory and optimistic. 
The prognosis in regional ileitis can most optimistically be stated 
as "fair" with the one consolation that the usual clinical history prior to 
termination is a matter of many years and for the present group of 
patients throughout the world, time and scientific progress may cast 
some light on the causative factors and their specific treatment. 
Summary 
The history, etiology, pathogenesis, incidence, and treatment of 
Regional Ileitis have been reviewed and discussed on the basis of the litera-
ture and personal experiences with most phases of the disease during 
seventeen years. 
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EVALUATION OF GASTRIC 
RESECTION FOR PEPTIC 
ULCER 
Review of 893 Cases 
R. F. RAucH, Sttrgery, 32, pp. 638-653. 
Recently, vagotomy and medical man-
agement with banthine have challenged 
the leadership which has been held by 
gastric resection in the treatment of 
complicated peptic ulcer. Among those 
who advocate subtotal resection for ul-
cer, dissension has also been manifest, 
at times, concerning the amount of 
stomach to be resected, and the recon-
struction of the gastrointestinal canal. 
Because of the multiplicity of types 
of surgical and medical approaches to 
the ulcer problem, the importance of 
a long-term evaluation of each major 
186 
form of therapy becomes increasingly 
more evident; for only through such an 
evaluation can a true picture of the 
effectiveness of any procedure be de-
termined. This paper evaluates 893 con-
secutive gastric resections which were 
performed for peptic ulcer during 
a 10-year period at the University 
of Minnesota Hospitals, Minneapolis, 
Minnesota. 
In 732 cases, three-quarter gastric re-
sections, including the antrum, were 
performed ; in 143 cases, three-quarter 
gastric resections, leaving the distal 
antrum without its mucosa, were done; 
in 6 cases, there were Billroth I pro-
cedures; and in 12 cases, Finisterer 
antral exclusion operations were per-
formed. Surgical mortality was 4.7 per 
cent, with an average of 2.7 per cent 
in recent years. Recurrent stomal or 
pouch ulcerations developed in 11 pa-
tients - an incidence of 1.5 per cent. 
(Continued on Page 195) 
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Abdominal Pain: 
Its Interpretation 
Berkeley C. Brown, M.D., M.R.C.P. (Lond.) 
"A patient's symptoms are really of more importance in begin-
ning the investigation of a case than physical signs or laborato1·y 
investigation." . . . . MEAKINS. 
SYMPTOMS cause the patient to seek the physician. The proper inter-pretation of these verbalized disturbances of physiology over-shadows 
all other diagnostic proceedings, as at least half the patients have no signs, 
and functional disorder usually precedes anatomical distortion in the evo-
lution of disease. The good physician will utilize this world of potential 
discovery to lead his patients past the traps of over-investigation, un-
justified expense, needless discomfort and inaccurate diagnosis to the 
fields of truth. To this pursuit is this paper dedicated. 
Abdominal Pain 
O f the sensory phenomena to which mankind is heir, none transcend 
pain in importance. As abdominal pain is exceeded in frequency only by 
head pain, the significance of its study can be appreciated. Our knowledge 
is yet incomplete regarding the exact mode by which pain arises from 
many of the tissues under question . Therefore we will eschew the 
labyrinths of hypotheses and allow enforced brevity to justify our 
dogmatism. 
General 
The abdominal wall (skin, muscles, parietal peritoneum) is supplied 
by the cerebrospinal nerves, D orsal 6 to Lumbar 1, and these nerves also 
supply the root of the mesentery and the lesser omentum. Cerebrospinal 
innervation is also supplied to the central portion of the diaphragm 
(Cervical 3 to 5) , and the peripheral three inches of diaphragm by Dorsal 
6 to 12, as well as to the trigone of the urinary bladder. 
Mid-third of esophagus to anus, visceral peritoneum, liver, spleen, 
pancreas, gall bladder, kidneys, ureters and most of the urinary bladder 
are innervated by sensory fibres travelling in autonomic pathways. These 
visceral sensory fibres follow the same paths in the central nervous 
system as do the somatic sensory fibres , except that they enter the central 
nervous system by way of sympathetic nerves, ganglia, and grey rami 
rather than by dorsal root ganglia . 
Types of Pain 
There are two basic types of pain, the deep and the superficial or 
the visceral and the somatic. Their differences will be discussed . 
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I. Visceral Pain : 
(a) this is a diffuse, poorly localized, deep, dull ache, sometimes 
associated with nausea, depression and which usually leads to 
inactivity rather than to "flight or fight" . 
(b) it is caused by noxious stimulation of engorged or inflamed 
mucosa; distention, spasm or ischemia of muscular elements; 
rapid capsular distention of solid viscera. 
(c) it is transmitted by visceral afferent fibres which accompany the 
sympathetic nerves and pass uninterrupted through the sympa-
thetic ganglia to reach the spinal cord through the posterior roots. 
(d) it is localized to this extent: 
1. Esophagus: depending on the level of the lesion, pain is fairly 
accurately localized to the corresponding level on the sternum. 
Noxious impulses enter the cord anywhere from Cervical 7 to 
Dorsal 12. 
2. Stomach, Duodenum, Pancreas, Liver, Biliary Tract: pain from 
these structures is most commonly felt in the epigastrium, the 
impulses gaining on the cord through Dorsal 7, 8 and 9. 
3. Heart: painful impulses from the heart usually enter the cord 
through the upper five thoracic roots, and thus pain is exper-
ienced beneath the sternum. On occasions such impulses may 
reach the cord anywhere from Cervical 3 to Dorsal 10, and thus 
may be confused with pain from intra-abdominal structures, 
diaphragm, mediastinal occupants, lung, spinal cord, nerve roots, 
musculoskeletal structures of chest and shoulder and lower teeth. 
4. Small Intestine: the pain is periumbilical, the impulses arriving 
in the cord through Dorsal 9, 10 and 11. 
5. Colon: pain from this structure may be felt in any quadrant 
of the abdomen, left subcostal region and left shoulder. Its 
innervation is not clear but it is likely supplied by afferent fibres 
through its mesenteries from the lower thoracic and upper lumbar 
cerebrospinal nerves without involvement of autonomic nerves. 
(e) when the stimulus is a violent one, such as with a calculus, or 
where pain threshold has been lowered as with inflammation, 
this deep visceral pain will have full segmental distribution. 
As it is poorly localized, the pain may be said to be "referred". 
The other cause of so-called " referred" pain is from involvement 
of structures with cerebrospinal innervation such as the shoulder 
pain of central diaphragmatic irritation. 
II. Somatic Pain: 
(a) this pain is sharp, stabbling, constant, well localized, "stinging 
the patient to action", and often associated with deep tenderness, 
rebound tenderness, muscular rigidity, and sometimes cutaneous 
hyperesthesia. 
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(b) it is caused by noxious stimulation affecting the parietal peri-
toneum, diaphragm, roots of mesentery, abdominal wall, the 
cerebrospinal nerves, their roots or central connections. 
(c) it is transmitted by the cerebrospinal nerves and is therefore 
localized in the characteristic segmental manner. 
Clinical Appraisal 
I. The Patient : 
(a) Pain Threshold: That there are tremendous variations in sensitivity 
to pain among different individuals and different races is well estab-
lished. It is a general axiom that the more volatile and verbal races (and 
individuals) are more sensitive to pain in contrast to the more phlegmatic, 
inarticulate peoples who may appear subsensitive to pain. In any case 
under question some idea as to the patient's pain tolerance can be deduced 
from Libman's styloid pressure test, simple skin pinching, patient's re-
action to the hypodermic needle or to other diagnostic procedures such 
as proctosigmoidoscopy. Sensibility to pain varies in the same person 
from time to time under the influence of psychic and physiological 
changes, and such factors as focus of attention may render a patient 
unaware of his pain, while depression, fatigue and inactivity may make 
him more keenly aware of the discomfort. Hyperthyroidism, hypo-
gonadism and hyperadrenalism are reputed to lower the pain threshold 
in some instances. 
The point to be emphasized is that any attempt to evaluate abdominal 
pain without taking into consideration the pain threshold of the in-
dividual concerned may lead to error of the gravest order. A subsensitive 
person with a ruptured viscus may complain of surprisingly little dis-
comfort, while a hypersensitive person with colonospasm may be in the 
most agonizing pain. 
(b) Psychogenic Factors: Pain is characteristic of no specific psychia-
tric disorder, but it is commonly seen in patients suffering from anxiety, 
depression, psychoneurosis, drug addiction and toxic psychosis. In any 
individual complaining of pain and where the most extensive investiga-
tion fails to reveal any organic or functional derangement to account for 
its presence, always then think of the psyche and its disorders. 
II. The Pain: 
There are ten questions which should be elucidated to the full in 
any problem of pain, and especially visceral pain. Each of these queries 
has some direct bearing on the nature of the pain and the circumstances 
of its occurrence. Failure to pursue this analysis fully, may lead to much 
ha_phazard investigation. The ten questions follow: 
A. QUALITY of the pain : 
1. Character 
2. Severity 
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B. SPATIAL relationships of the pain: 
3. Situation (including depth from surface) 
4. Localization or extent of pain diffusion 
5. Radiation of the pain 
C. TEMPORAL relationships of the pain: 
6. Duration 
7. Frequency 
8. Special times of occurrence 
D. RESPONSE of the pain : 
9. Aggravating fac tors 
10. Relieving factors 
III. A ccompanying Symptoms: 
These will often yield information of importance when present, such 
as the fear of death and a feeling of profound weakness sometimes found 
with the pain of myocardial ischemia; or the transient icterus which may 
follow biliary colic; or bladder distress and frequency which may be seen 
with renal colic; or the marked fever and diarrhoea which so often 
parallels the pain in regional enteritis and the various ulcerative inflam-
matory disorders of the colon. 
Pain in Peptic Ulcer 
This is a continuous deep type of ache felt over an area the size 
of a palm in midepigastrium. It usually appears after a definite interval 
following a meal, and remains until the hydrochloric acid is neutralized 
by food or antacid, or eliminated by vomiting. As a rule the pain of 
gastric ulcer appears sooner after eating than does duodenal ulcer pain, 
and does not possess the tendency to nocturnal exacerbations so common 
with the latter. Pain relief is not common in gastric ulcer with eating, 
probably because they are less likely to eat from anorexia or nausea. 
If there are abnormal constituents in the base of the ulcer crater, the 
pain may be felt in other locations. For example, an ulcer penetrating 
into the pancreas is commonly associated with back pain; or a stomal 
ulcer affecting jejeunum may be felt in either lower quadrant. However, 
the other features remain despite the unusual location and these pains 
are subject to the same law of relief with food, antacid, and vomiting. 
Gastric Carcinoma 
This may simulate the pain of peptic ulcer and presumably the 
mechanism of pain is through acid irritation of the malignant ulcer crater. 
Thus is explained the early relief these patients may exhibit on a medical 
ulcer regime. But there is probably a second pain mechanism, and this 
can be seen in cases where ulceration is not a feature. Here the pain may 
be intractable and not amenable to ulcer measures. The most probable 
explanation is malignant encroachment on intramural nerve fibres. In 
either case, the pain of gastric carcinoma does not have the typical re-
mission and relapses of benign ulcer, but tends to occur daily and become 
progressively more severe. 
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Small Intestine Pain 
There are only two colicky pains in the realm of the abdomen, and 
these are of intestinal and uterine origin . Most of us have experienced 
intestinal colic such as from gastroenteritis, dietary indiscretion or strong 
purgation and are familiar with the customary association of diarrhoea. 
Intestinal colic is the characteristic expression of small intestinal disorder 
and is experienced in the periumbilical area. It occurs in bouts, com-
mencing gently and building to a climax befo re passing away. The entire 
bout lasts about one minute with intervals of a few minutes between 
attacks of pain. 
Intestinal colic with associated constipation often means intestinal 
obstruction, except in children where a recurrent form of intestinal colic 
is found to be most commonly due to mesenteric lymphadenitis, in which 
diarrhoea is not seen. 
Colonic Pain 
The pain of colonic origin is distinct from that of the small intestine, 
and is probably one of the most misunderstood of all abdominal dis-
comforts. It is characterized by a dull steady ache, usually bearable but 
occasionally violent with the so-called "mucomembranous colic" or 
"mucous colitis" where heroic measures may be required for pain relief. 
It is never griping like the peristaltic pain of purgation or intestinal 
obstruction, and tends to be sustained, not rhythmical like small bowel 
and uterine pain. Occasionally a distended cramp-like distress may be 
felt, usually in the hypogastrium. This pain is localized in the course of 
the descending, ascending and transverse colon in that order of frequency, 
and the localization corresponds to the surface markings of the colon. 
The descriptive measures of the patient may be precise and the palm of 
the right or left hand may be applied to the corresponding iliac fossa, 
or the ulnar border of the hand is drawn horizontally across the abdomen 
indicating the site and linear distribution of the pain. This pain may last 
for minutes, hours or days and has a variable frequency . It may oceur 
after meals in response to the gastrocolic reflex, or not until the early 
morning when the previous day's food has reached the colonic level. 
The commonest cause of colonic pain is irritable colon or unstable colon, 
but of course it is subject to many other pathological changes both inflam-
matory and neoplastic which must always be ruled out before assuming 
any case of colonic pain is due to a functional disturbance. 
Appendicitis 
The attack usually begins with bouts of poorly localized central 
abdominal pain resembling intestinal colic. After some hours it is re-
placed by a more superficial sharper pain in the right lower quadrant 
which is usually associated with tenderness and rigidity of the anterior 
abdominal wall if the appendix is in its normal position. This tenderness 
and rigidity may be absent if the appendix is retrocecal or in the pelvis. 
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The first pain is probably visceral in nature and ongmates from the 
appendix itself, while the second pain is somatic and results from spread 
of contiguous inflammation to the parietal abdominal wall. 
As for chronic appendicitis, it is well to remember that chronic 
appendicitis in adults is usually an irritable colon, and in children it is 
usually mesenteric adenitis. The dictum that the appendix never grumbles, 
it either screams or remaros silent, is probably justified. 
Biliary Tract Pain 
Inflammation of the gall bladder or impaction of a stone in the cystic 
duct produces epigastric pain of a continuous nature which gradually 
builds in intensity and remains plateau-like for minutes, hours or days 
at a high level of discomfort. The term "biliary colic" is a misnomer as 
the pain is rarely of a colicky type. This epigastric pain may radiate 
around one or both costal margins to the back and interscapular pain 
is common, but shoulder tip pain is rare. When the gall bladder is in-
flamed, there is pain, rigidity, and tenderness in the right upper quadrant 
occasioned by contiguous spread of inflammation to the overlying parietal 
peritoneum. In other words there are at least two mechanisms in biliary 
tract disease: irrigation of the common duct with saline under pressure 
via a T tube in a post-operative case will reproduce the epigastric distress 
with or without right upper quadrant pain and radiation to the back. 
This is then a visceral type of pain from the ducts themselves, while a 
somatic type of pain is due to involvement of the parietal peritoneum in 
an inflammatory process. Biliary pain frequently follows six to eight 
hours after a heavy meal and is thus not uncommonly experienced in the 
early hours of the morning. Jostling, such as on horse back or a rough 
train ride, may induce an attack of calculus "colic" . The aggravation of 
this biliary pain with opiates is well-known and is held to be due to in-
creased spasm of the ducts, sphincter of Oddi or the duodenul;Il itself. 
The concomitant administration of atropine or nitroglycerine with the 
opiate tends to minimize this aggravation. In severe cases, radiation or 
diffusion of the pain over the sternum suggests myocardial pain and the 
electrocardiographic changes which may accompany biliary colic can add 
to this confusion. 
Pancreatic Pain 
The catastrophe of acute pancreatic necrosis begins with abrupt 
agonizing pain in the epigastrium, radiating to the back, often to the loins, 
with a tendency to favour the left side of epigastrium and left sub-
scapular region. From this onset, constitutional signs of collapse appear 
with or without cyanotic staining of the abdomen, petechial patches on 
the buttocks and a brownish discolouration below the posterior ribs. 
From this violent episode, gradations to less severe attacks are seen and 
often referred to as acute pancreatic edema which may simulate biliary 
colic. The distribution of the pain remains the same, and it is often 
described as a constant, boring type with radiation from the epigastrium 
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to the left of the back. This may be seen with carcinoma of the pancreas 
as well. Another feature of ,pancreatic pain is that it is aggravated by 
extension of the spine and somewhat relieved by flexion of the spine. 
Always be "pancreas conscious" in the presence of severe upper 
abdominal pain, especially if there is a history of previous similar attacks 
or diabetes of recent onset. 
Undoubtedly pain will result from pancreatic duct distention, but 
another source of pancreatic pain is from contiguous spread of disease 
to surrounding tissues innervated by cerebrospinal nerves. 
Urinary Tract Pain 
The chief causes of urogenic abdominal pain are obstructive in 
nature, such as with hydronephrosis, ureteral stricture, abberant vessel, 
ureteral obstruction or obstructions at bladder outlet and deep urethra. 
Kidney pain may be felt just below and external to the junction of the 
linea semicircularis and costal margin andj or in the angle between the 
twelfth rib and the erector spinae muscles. The pain of renal colic may 
originate in this area and radiate to the inguinal canal, testes, or labia. 
The urinary bladder may five rise to true visceral pain upon dis-
tention and is felt in the midline suprapubic region. Irritation of the 
trigone of the bladder as from stones, inflammation, or tumours may 
produce true somatic pain which is sharp, well localized and felt at the 
tip of the penis or clitoris. 
Testicular pain radiates reverseward to renal colic and may be felt 
as high as the origin of renal pain. 
Solid Organ Pain 
The capsules of liver. spleen, and kidneys contain sensory fibres 
which respond to distention. This is manifested clinically more by tender-
ness than by spontaneous pain, although some degree of aching may 
be present. 
Pitfalls in Interpretation of Abdominal Pain 
1. Parietal Abdominal Pain : this is where the pain originates in the 
abdominal wall either from trauma, faulty posture or irritation of nerve 
roots from such causes as osteoarthritis, disc protrusion, curvature of spine, 
cord tumours, tuberculosis spondylitis, metastatic carcinoma, chronic 
arachnoiditis and others. Aggravation of pain by cough, sneeze, or spinal 
flexion may be found with or without cutaneous hyperesthesia in the 
affected spinal segment. This pain may be worsened by tightening the 
abdominal wall and applying deep pressure, but in any case where such 
a somatic pain is suspected, always be careful to rule out underlying and 
associated visceral pain. 
2. Neurogenic Diseases: this refers to the tabetic crises and radicular 
pain sometimes encountered with subacute combined degeneration of the 
cord. Irritation of the cerebral cortex may cause abdominal pain in such 
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conditions as space-occupying lesions, migraine, encephalitis and some of 
the convulsive states. The necessity for complete clinical examination 
can be appreciated by contemplating this list. 
3. Cardiac Disease: that abdominal radiation of cardiac pain occurs 
has been previously alluded to, and indeed, sometimes abdominal pain 
is the only site of myocardial discomfort. Diagnosis will not often be 
missed if this possibility is kept in mind when dealing with atypical upper 
abdominal pains. 
4. Lumbodorsal Sympathectomy: this procedure as done for hyper-
tension renders certain of the abdominal viscera insensitive from the 
standpoint of visceral pain. Following unilateral sympathectomy, pain is 
experienced on the contralateral side and the pain threshold is elevated. 
After bilateral sympathectomy, distention pain is abolished except from 
rectum, lower sigmoid and any tissue which has cerebrospinal innervation 
such as parietal peritoneum, mesentery or parietal abdominal wall. This 
is mentioned just to point out the potential hazards of diagnosing intra-
abdominal disease in a sympathectomized patient. 
5. Diaphragmatic Pain : involvement of the pleural or the peritoneal 
surfaces of the diaphragm will give rise to the SAME pain distribution, 
and thus will be felt over the trapezius if the central portion is involved, 
or over spinal segments Dorsal 6 to 12 if the periphery of the diaphragm 
is implicated. Thus can intrathoracic disease produce abdominal pain, 
but never with associated tenderness or rigidity. And conversely intra-
abdominal disease can produce thoracic pain. 
6. Metabolic Causes of Abdominal Pain: 
(a) Acidosis: pain may be due to the excessive loss of salt from the 
extracellular tissues which follows overuse of the muscles of respiration 
and of the abdomen with the Kussmaul breathing, causing spasm and 
pain as in heat cramps. 
(b) Hypoglycemia: acute and chronic depression of the blood sugar 
levels may cause gastrointestinal symptoms including pain, and this may 
occur in any part of the abdomen. It is sometimes seen with islet cell 
adenomata. 
(c) Hyperthyroidism: when uncontrolled there may be diffuse 
colicky abdominal pains from intestinal overactivity. Diarrhoea is not an 
infrequent accompaniment. 
(d) Lead poisoning: this causes intense spasm of intestinal muscu-
lature causing excruciating paroxysms of pain which may be relieved 
with atropine, nitrites or papaverine. 
Silent Areas 
1. The posterior parietal wall is less sensitive than the anterior and 
may be host to disease long before symptoms declare its presence. 
2. Gastric ulceration away from the cardia and the pylorus is more 
apt to be silent. 
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3. Gall bladder disease without cystic duct obstruction or surround-
ing peritoneal irritation is more likely to be silent. 
4. The liver, spleen and kidney may be invaded silently, unless the 
capsule is involved. 
John Ryle has evolved three principles in the investigation of pain 
which are worth recordjng again: 
I. Try and see the patient when the pain is present, for only then will 
his own observations be accurate and reliable; and physical signs, absent at 
other times, may be present. 
II. Pay particular attention to the patient's gesture, and if he makes 
none spontaneously, ask for a manual demomtration with the clothing 
removed. "A pain in the stomach" may mean a pain anywhere from the 
manubrium sterni to the pubis. 
III. Remember the close association between visceral pain and the 
functional activity of the viscus in question. 
Conclusion 
This brief and incomplete review is intended to demonstrate the 
importance of careful symptom analysis which is too apt to suffer neglect, 
especially in centres where objective methods of disease study may appear 
more spectacular. I will feel rewarded if the student's zeal for objective 
information is transported with him in his search for historical facts from 
his patients. It is almost a truism that he is the best physician who takes 
the best history. 
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(Continued from Page 186) 
The factors which were considered 
in evaluating the postoperative status 
were: early postprandial distress symp-
toms; food intolerance; late hypo-
glycemia symptoms; degree of main-
tenance of normal nutrition; post-
operative change in weight; recurrent 
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ulceration and symptoms suggesting 
ulceration; maintenance of occupation 
and degree of endurance; anemia; and 
the opinions of Jatients regarding the 
benefits obtaine from surgery. The 
over-all evaluation of the postoperative 
course placed 26.4 per cent of patients 
in the "excellent" classification; 63 per 
cent in the "satisfactory" classification; 
and 10.4 per cent in the "poor" 
classification. 
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Gl. Roentgenology: 
Basic Essentials 
B. J. Shapiro, M.D., C.M. 
The radiological study of the G.I. tract is one of the most 
important and most commonly used diagnostic aid in the field of 
gastroenterology, and in this article Dr. B. J. Shapiro discusses some 
of the basic essentials which will aid the student or interne in the 
evaluation of the radiological reports and findings. 
SHORTLY after Roentgen made his momentous discovery of X-rays, physicians became intrigued with the idea of visualizing the human 
intestinal tract. As the various portions of this tract are not opaque to 
X-rays, it was soon realized that an opaque medium would have to be 
used. Bismuth subnitrate and bismuth subcarbonate were tried. Barium 
sulphate later replaced these and is still in use today. A simple suspension 
of barium sulphate in water is an ideal medium. 
In this paper we will confine ourselves to an explanation of the 
methods used in examining the gastro-intestinal tract. We cannot pos-
sibly cover all the pathological conditions in the space alloted to us. Some 
of the normal and abnormal physiology and morphology will be 
explained. 
There has been much difference of opinion as to the best method 
of carrying out the examination of the alimentary tract. Some authors 
maintain that filling the stomach with barium and then taking films of 
the viscus in many projections gives the desired results. Others feel that 
an adequate fluoroscopic examination is ·the complete study. Most com-
petent radiologists and gastro-enterologists feel that neither one alone is 
adequate. The accepted method today is to start with a patient who has 
been fasting for at least ten hours and who has not had any cathartics, 
then to study the gastro-intestinal tract using both fluoroscopy and films. 
Esophagus 
With the first swallow of barium the esophagus is carefully screened. 
Any obstruction to the passage of the opaque medium is watched for. 
The normal indentations in the esophagus are noted. These indentations 
are usually to the right. One also watches any abnormal deviations of 
the esopha~s- Mediastinal tumors may shift the esophagus from its 
normal course. In the lower portion of the neck and upper thorax enlarge-
ment of the thyroid gland may cause deviation of the esophagus. Follow-
ing the initial examination of the esophagus with liquid barium, a 
heavier barium paste is used, as this material tends to cling to the mucosa 
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more readily. The thin pencil-like shadows of the normal esophageal 
mucosa are studied. They run longitudinally in the esophagus. Any dis-
ruption of this normal mucosa may indicate the presence of pathology. 
Inflammatory lesions such as peptic ulcer will be noted as a disruption of 
the mucosa with a small barium containing ulcer crater. The patient is 
then examined in the ,prone position, usually with the head tilted slightly 
downwards. Normally the barium when swallowed will pass through 
the esophagus even though the patient is tilted with the head down. 
The normal peristalsis of the esophagus moves the bolus of barium into 
the stomach. One also has the patient carry out a Valsalva type of 
manoeuvre and spot films of the esophagus are taken in this position. 
This latter manoeuvre causes an increase in venous pressure. If varices 
are present, these will stand out as negative filling defects in the barium 
shadow. During the same manoeuvre a hiatus hernia may be demonstrated. 
Stomach 
When the stomach is to be examined, the complete examination of 
the esophagus is deferred until after completion of the gastric study as 
the thick barium paste may obscure some of the detail. Immediately after 
the first swallow of barium the stomach is studied. One watches the 
barium as it passes into the cardia. Any splitting of the column is 
observed, as it may mean a lesion in the cardiac end of the stomach. The 
barium then rapidly drops by gravity and peristalsis into the antrum. 
With a gloved hand the barium is then spread over the entire mucosa of 
the stomach. The rugal folds stand out as non-opaque or negative 
shadows. The barium is pressed between the folds and any break in the 
continuity of the mucosa, or any irregularity is studied. An early malig-
nancy may be noted by irregularity and thickening of mucosa. When 
cone or manual pressure is applied, loss of flexibility of mucous folds 
may be seen. Lymphoma group and small round cell carcinomas tend 
to infiltrate and obliterate the normal mucosa. Radiating folds of mucosa 
may point to an ulcer crater which is not obvious in the over-distended 
barium-filled stomach. Such a lesion may be missed if not seen in profile, 
when the stomach is full of barium. 
The patient then drinks a little more barium. Peristaltic activity is 
studied. Usually the peristaltic waves, as seen on the fluoroscopic screen, 
commence between the cardiac orifice and the incisura angularis. The 
waves are deeper on the side of the lesser curvature than on the greater 
curve. They become deeper and almost equal on both sides only well 
down into the antrum. A peristaltic skip area indicates some fixation or 
induration of the stomach wall in that region. A malignancy or inflam-
matory process from an ulcer has to be sought for. Ordinarily one to 
three waves are seen at one time. If more are present, reflex irritation of 
the stomach from lesions elsewhere should be considered. 
As the patient ingests more barium, the viscus seems to become 
larger. Lesions suspected from the early mucosal study should now be 
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demonstrated with certainty. The non-opaque defect or filling defect of 
a malignancy should be shown. The ulcer crater distended with barium 
should be shown in profile. 
Attached to the fluoroscopic screen is a spot film device. A small 
film can be brought forward rapidly and an instantaneous exposure of the 
area visualized can be made. This serves as an accurate record of in-
dividual areas of the stomach and duodenum. There is also a compression 
cone on this device so that modulated pressure can be used during the 
exposure of these spot films. These films are invaluable, as the examiner 
knows from his screening exactly what area should be demonstrated and 
X-rayed for record and further study. 
Duodenum 
The duodenal cap fills following relaxation of the pylorus. Under 
the fluoroscopic screen the presence of irritability or spasm of the cap 
are watched for. If deformity of the cap is noted it is important to deter-
mine whether this is constant and fixed. This latter finding may indicate 
that scarring from _ a long standing duodenal ulcer is present: With the 
compression device noted above, some pressure is exerted on the duodenal 
cap. Just enough pressure is used so that the mucosal outlines of the cap 
are seen and if an ulcer crater is present barium will be forced into the 
crater and be trapped there. Thus the barium rest, which is the ulcer 
filled with barium, and the radiating mucosal folds can be demonstrated, 
and a positive diagnosis of ulcer made. 
The patient is then tilted with the fluoroscopic table into a hori-
zontal position. He is examined both in supine and prone positions. The 
stomach as seen in supine position shows the cardia to be full of barium. 
The air from the cardia rises into the antrum which lies at a more anterior 
position. In the prone position the cardia contains gas and the mucosa 
is outlined, and the antrum is over-distended with barium. 
The patient is then X-rayed on the radiographic couch and large 
films taken which include: (1) the whole of the esophagus, (2) the 
stomach and duodenum. These being a further aid in studying the 
stomach and duodenum. 
Small Bowel 
If the small bowel is to be studied, the patient returns to the X-ray 
Department for follow-up films in 30 minutes and then at hourly inter-
vals. Each film is seen as soon as processed and if anything abnormal is 
noted the patient is fluoroscoped. During fluoroscopy one notes any 
localized dilatation of loops of small bowel, areas of spasm or organic 
stricture. The mucosa of the small bowel is what is termed feathery in 
the jejunum and gradually changes all the way to the ileum where it is 
flat. The feathery mucosa is the result of barium trapped between the 
valvulae conniventes. These become flattened and less marked as the 
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terminal ileum is approached. This, therefore, accounts for the changes 
in the mucosa. The presence of an inflammatory lesion causes thickening 
of the mucosa. Also the usual free mobility of the loops as pushed by 
the hand is lost. The normal peristaltic activity of the small bowel is 
changed. Normally only two types of movement occur: segmentation 
and forward pulsion of the content of the gut. This is best seen under 
the screen and not on films. 
The normal physiology of the small bowel is of more importance 
than the morphology. Both combined are often instrumental in arriving 
at a diagnosis. 
(a) Hypermotility - if the opaque meal reaches the cecum in less than 
one-half hour. 
(b) Hypertonicity - spasm of the lumen and reduction of its width to 
half or less. 
(c) Hypomotility - when meal takes longer than six hours to reach 
the cecum. 
(d) Hypotonicity - loops of small bowel large and dilated in a lake-
like manner. 
(e) Abnormal Segmentation - areas of spasms between which barium 
moves back and forth and makes no progress. This causes clumping 
of barium. 
(f) Mucosal Changes - thickened and edematous mucosa causing deep 
indentations into the lumen of the small bowel. 
These changes may be caused by conditions as listed below: 
Primary - Sprue, celiac disease, stavation, marked avitaminosis, gastro-
intestinal hemorrhage and pancreatitis. 
Secondary - By conditions which interfere with digestion and absorp-
tion, such as carcinoma, tuberculosis enteritis, Crohn's disease, dis-
eases of liver and biliary tract causing jaundice. 
The first two changes, "a" and "b", occur early. The next group of 
signs of disturbed motor function are indications of more advanced 
disease. Following therapy a complete return to normal is possible if the 
original changes were not permanent and organic. For example, in 
regional enteritis the stricture of various loops of small bowel may be 
true organic narrowing. This will not change much under therapy. 
No discussion of the study of the small bowel is complete without 
a mention of gas in the small bowel. On the plain film of the abdomen, 
gas may be present in the stomach or colon. Normally NO gas should 
be seen in the small bowel. Most of the gas in the small bowel is that 
which has been swallowed by the patient. In the erect position little of 
this gas passes through the pylorus. That which does is rapidly passed 
through the small bowel into the colon or is absorbed . Consequently, no 
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gas is ever seen in the small bowel in the ambulant patient. In the supine 
bed patient the pyloric antrum, as noted above in the discussion of the 
stomach, is anterior and uppermost. The gas swallowed rapidly goes into 
this portion of stomach and cannot be eructated. Thus, gas appears in 
the small bowel. Gas-containing loops of small bowel, but of normal 
calibre, may, therefore, be normal in the bed patient. Gas may also be 
seen in the small bowel in infants and aged people. 
In cases of obstruction the loops of small bowel contain gas and 
are dilated beyond the normal calibre. The site of obstruction may be 
suspected by the number of loops of dilated small bowel present. The 
dilated lumen of the jejunum shows complete cross-hatching of the bowel 
lumen by the plicae. The ileum shows no cross-hatching at all. The 
colon shows incomplete cross-hatching. These run half way across the 
bowel, giving the appearance of interdigitating shadows. This being 
caused by plicae. No haustra can be seen. This may also be a clue as to 
site of obstruction. Hence, the presence of gas in distended loops of small 
bowel is always pathological. In the erect position one notes fluid air levels. 
Small bowel obstruction presents the above appearance, which is a demon-
stration of disturbed physiology of the small bowel. 
This is also seen in paralytic ileus, except that in this process one 
notes the presence of dilatation of the colon. The whole process here 
being a disturbance in the motility and tonicity of the entire small and 
large bowel. Post-operative ileus is a good example. In peritonitis the 
plastic exudate also causes ileus. 
Thus a single film in the supine position and one in the erect posi-
tion demonstrates the dilated small bowel. The air acting as a contrast 
medium which is more radiolucent rather than opaque. These films 
arrest a dynamic process and demonstrate morphological changes which 
are due to disturbed motor and absorptive function. This process being 
both progressive and, under therapy, regressive, but never stationary. 
Colon 
The colon is examined by means of an opaque enema. The bowel 
should be completely empty. Cathartics and enemata being employed to 
achieve this. Again, fluoroscopy is of major importance, for it is both 
pathological physiology as well as morphology that interests us. 
Here the study is the reverse of the stomach. The full colon is 
studied first and then, after evacuation, the mucosa is studied. The 
peristaltic activity of the colon is seldom seen. When it is seen a minor 
catastrophe occurs as the patient evacuates onto the radiographic couch. 
The filling of the colon is watched under the screen. The rectum 
fills out first. It shows the negative indentations of the valves of Houston. 
Then the sigmoid colon fills. The patient has to be rotated into an 
oblique position so that the coils of sigmoid are not superimposed. This 
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is often difficult and it is quite easy to overlook a rectal lesion; or one, 
at or below, the recto-sigmoid. This portion of the bowel is deep in the 
true pelvis and cannot be palpated. We should note that this difficult 
area for the radiologist is within easy reach of the proctoscope or sig-
moidoscope and can be better studied by a competent internist or surgeon 
under direct vision. 
The remainder of the bowel fills rather easily. It can be readily 
palpated. The full colon shows indentations along its whole length 
which are referred to as haustra. These are indentations of the whole 
wall. They are almost absent in the sigmoid and increase in number as 
the cecum is approached. They a.re most reg ular in the transverse colon. 
These tend to be absent when the bowel wall is stiff from inflammation 
or malignant change. They are the result of contraction of taeniae coli. 
Between the haustra the bowel is smooth and regular. 
When the colon is distended with barium a filling defect can be 
readily visualized. This would indicate the presence of a malignant 
growth. It is better visualized during fluoroscopy before the bowel is 
filled too .completely. Narrowing of the lumen of the colon by an annu-
lar malignancy is easily seen when the colon is filled with barium. Small 
projections of barium along the margins of the colon would indicate 
diverticulosis. One should note that diverticula may not fill during the 
full phase of the examination. They may fill following evacuation. 
Polypi can be seen, during this phase of this examination, if adequate 
pressure is applied to the colon during fluoroscopy and spot films 
obtained. If this is not done the large mass of barium will completely 
cover the polypi. When pressure is applied the polyp stands out as a 
negative shadow in the barium filled bowel. 
Following evacuation of the enema, a residual coat of barium re-
mains on the mucosa. The mucosa of the colon is loosely adherent to the 
underlying muscularis. Variations in vasculasity, secretory activity and 
contractions of the muscularis mucosa cause the changing appearance of 
the plicae of mucosa. When the bowel is relaxed longitudinal folds are 
seen, especially in the lower sigmoid. The transverse plicae are seen when 
haustra are present, that is the taeniae coli contracted. When the colon 
is fixed in distended position by disease, the plicae will not appear. 
Atonia of the bowel above the site of obstruction will not allow plicae 
to appear. 
Some of the abnormalities of the mucosa which may be seen are as 
follows: 
(a) Undermining and disorganization of the mucosa by ulcerative 
colitis can be noted. 
(b) Honeycomb or asterisk pattern in polyposis with a clear central 
polyp. This may also be seen in diverticulitis. 
(c) Absence of plicae, complete loss or destruction of mucosa by 
ulcerative colitis or neoplasm. 
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Gas may now be injected into the colon for a double contrast study. 
Now the bowel is thinly coated with barium and distended with gas. 
Flexibility and distensibility of bowel can be studied. Fixation of the 
lumen can be readily seen. The contour of the colon is well outlined and 
the mucosa seen enface. Polypi will stand out clearly if they remain coated. 
Carcinoma may be seen as a coated mass in the gas-filled lumen. 
Summary 
We have discussed the study of the gastro-intestinal tract by radio-
logical means. The fluoroscopic study has been stressed as it is through 
visualizing the disturbed motility and absorptive processes that we can 
interpret the films which are just samples of an arrested dynamic process. 
During fluoroscopy we see the various portions of the alimentary tract 
as they function normally or abnormally. The surgeon in the operating 
room or the pathologist at the autopsy table see relaxed atonic viscera 
which are quite unlike the living as visualized under the fluoroscope. 
We have also attempted to explain in straight forward medical terms 
some of the normal and abnormal morphology as seen under the screen 
and on films. No attempt to discuss the many pathological conditions 
has been made, as it is beyond the scope of this paper. 
It is only through a knowledge of the method employed, its advant-
ages and limitations, that the student or interne can hope to evaluate 
radiological reports and findings and use these to the advantage of his 
patients. 
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Electrolyte Therapy: 
Physiologic Aspects 
J. A. F. Stevenson, M.D., C.M. 
It is only in recent years that water and electrolyte metabolism 
has been widely appreciated, and much has been published in this 
field. In this article, Dr. J. A. F. S1evenson outlines some of the 
physiological aspects of electrolyte therapy and discusses some of 
the advantages and disadvantages of various parenteral solutions. 
I T is said that life evolved in the sea. We may have come from the sea but we did not leave it behind us. The human adult is about 70 per 
cent water by weight, and some 20 per cent of body weight is composed 
of extracellular fluid containing salts remarkably similar in kind and con-
centration to those of the sea, the original environment. The remainder 
of the fluid, 50 per cent of the body weight, is contained within the 
organized structure of the cell. 
Claude Bernard first clearly recognized the importance of the extra-
cellular fluid as the environment of the living unit, the cell, and noted 
the continual adjustments of various organs to maintain this internal 
environment constant. This homeostasis is vital to the life of mammalian 
cells. Not only the total volume of water but the level of salts, pH, food-
stuffs (glucose, amino acids, etc.) , and waste products must be kept 
within a narrow optimal range. 
Normal Physiology 
The concentration of salts in the extracellular fluid is relatively 
dilute so that they exist in the dissociated state as ions. These, like other 
crystalloid solutes, pass across the capillary membrane so quickly that 
their concentration is almost identical in plasma and interstitial fluid. 
The main cation of the extracellular fluid, important in the determina-
tion of its osmotic pressure and acid-base equilibrium, is Na +. It is 
largely balanced by the anions CI~ and HCOa, the latter being unique here 
in its volatility. Ions such as K+, Ca++, Mg++, Protein- PO= S04 
etc., are present in relatively small concentrations but their specific con-
centrations are immensely important to their specific functions. The 
normal concentration of cation in the extracellular fluid is about 149 
mEqjL; to maintain electroneutrality and a more or less neutral pH this 
must be balanced by an equal concentration of anions. The contribution 
of the various ions to this total in the serum, which for these practical 
purposes represents extracellular fluid , is as follows: · 
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mEq/ L mg/ 100 ml. mEq/ L mg/lOOml. 
Na+ 138.0 328 HCo3 26.5 59 
K+ 4.1 16 Cl- 102.2 357 
Ca++ 5.3 10.6 Inorg. P 2.0 
Mg ++ 1.6 1.9 So=4 1.0 
Protein & undeter-
mined acid 17.3 
Total Base 149.0 Total .Anions 149.0 
Peterst-'. 
While there is little potassium in the extracellular fluid it is the pre-
dominant cation inside the cell. Here it is bound or balanced by protein, 
phosphate, etc. Sodium appears in most cells only in very small 
concentration. 
Our knowledge of the electrolytes, their function and movement 
has been greatly advanced in the last few years, largely due to the intro-
duction of their radioactive isotopes, and also of the flame photometer, 
which has replaced time-consuming chemical determinations. For instance, 
it was considered that the cell membrane was practically impermeable 
to inward movement of sodium and outward movement of potassium. 
Isotope studies have shown us that this is not the case, but that there is a 
constant movement in both directions of these ions; and that the differ-
ence in their concentrations on the two sides of the cell membrane is the 
product of active metabolic processes maintaining the sharp concentra-
tion gradients normally observed. This information makes it much 
easier to understand the upsets in electrolyte balance which occur in 
disease states. 
Sodium, potassium and chloride are recognized as vitally im-
portant to: 
(1) the maintenance of normal osmotic equilibria and the exchange 
and distribution of water; 
(2) the maintenance of normal acid-base balance; 
(3) the maintenance of general cellular function. 
Although potassium is predominantly intracellular, it moves in or out of 
cells when acid-base balance is disturbed, moves into cells when proto-
plasm grows, and out when protoplasm breaks down, passes into the 
extracellular fluid on excessive loss of water and sodium from the body 
(as in diarrhea, intestinal obstruction and fistula, hemorrhage, severe 
trauma, adrenocortical insufficiency, etc.). It appears to move from 
muscle cell to plasma to liver with lactic acid (e.g. exercise, hemorrhage, 
asphyxia), and from the liver to the extracellular fluid and then into 
the muscle cell with glucose.8 
The body has powerful homeostatic mechanisms to maintain the 
normal levels of sodium and potassium, particularly in the extracellular 
fluid. The usual daily intake of sodium chloride is about 5-15 gm.; the 
healthy adult in sodium balance will excrete an equal amount. Ten 
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grams of sodium chloride provide 170 mEq. of sodium. There are nor-
mally filtered through the renal glomeruli about 25,000 mEq.jday 
(180 L x 138 mEq.jL), yet all but less than 1 1o of this is reabsorbed. 
The hormones of the adrenal cortex are responsible for the precise con-
trol of this reabsorption and in their absence the renal loss of sodium 
reaches fatal proportions. 
The control of renal excretion of potassium is not as precise; the 
general plentifulness of potassium compared to sodium in natural foods 
may have made such control less necessary. The average North American 
diet contains 2-4 gm. daily. This is in the natural foodstuffs and does 
not have to be added as does sodium chloride. On the other hand, deple-
tion of plasma (extracellular) potassium is offset by the movement of 
potassium out of the cells, and plasma potassium values approaching low 
normal are maintained for some time.17 Although this response gives 
considerable protection to the extracellular concentration of potassium, 
it does so at the expense of the cells and their function. Thus, in condi-
tions where a loss of potassium may occur, a plasma potassium concen-
tration within normal limits is not necessarily evidence that the potassium 
stores of the body are adequate or that potassium replacement is un-
necessary. Conversely, the cells are able to absorb large amounts of 
potassium when its extracellular level is increased. 
The heart is sensitive to abnormal concentrations18, high or low, of 
extracellular potassium and its embarassment is reflected in the electro-
cardiogram. If the serum potassium continues to increase (above 
10 mEq.jL) cardiac arrest occurs. This effect on the heart is due to 
extracellular accumulation of potassium and , therefore, may occur in the 
presence of a severe deficiency of intracellular potassium10 • Conversely, 
the electro·cardiographic changes characteristic of a low serum potassium 
may occur when the cells are loaded with potassium as in familial per-
iodic paralysis, a disease in which serum potassium falls rapidly due to 
transfer into the cells presumably through some metabolic disorder13 • 
A Few Recent Advances 
Electrolyte alteration in disease may result from any combination of 
abnormalities of: 
(1) intake, through natural or therapeutic routes; 
(2) output, renal and extrarenal ; 
(3) movements between body compartments. 
The states in which deficits of water andj or sodium and chloride occur 
have been much better known and understood than those of potassium. 
However, the dangers of excessive administration of isotonic saline are 
sometimes forgotten ; it is no better to drown than to dry. Vomiting, 
diarrhea, febrile illnesses with prolonged sweating, burns, hemorrhage, 
enterostomies are frequent causes of dangerous losses of electrolytes. 
Weakness, lassitude, headache, dizziness, muscular cramps and weight 
loss are indicative of sodium deficit. 
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Normal saline should be used only to make up the volume of fluid 
in the body when this is deficient. When there is an excess of fluid in 
the body, which may occur in vomiting and diarrhea if the dehydration 
is countered by a copious intake of water by mouth, the most logical 
treatment is the intravenous administration of hypertonic saline (3ro or 
5% ) . Normal saline contains only enough sodium to take care of the 
water it is given in, whereas hypertonic saline provides extra sodium to 
increase the concentration in the extracellular fluid already present. This 
is followed by improvement of the circulation and diuresis. As Peters 
points out "in the administration of fluids both volume and composition 
must be evaluated and taken into consideration. Isotonic salt solution 
and 5~ or 10~ glucose solution are not the only available instruments 
for the replacement of body fluids" 13 . 
The reports of Darrow and his colleagues4• 5• 6 on potassium deple-
tion, particularly in infantile diarrhea, revealed its prevalence and serious-
ness, and have stimulated the search for it in other medical and surgical 
conditions. Severe potassium depletion may occur in the conditions men-
tioned earlier; and apparently, whenever there is a marked loss of extra-
cellular sodium, potassium moves out of the cell. Several therapeutic pro-
cedures are also likely to produce potassium deficits: large doses of in-
sulin in diabetic ketosis3; ACTH increases renal loss of potassium. 
Patients subjected to operation are excellent candidates for potassium de-
pletion, and frequently develop it because of (a) decreased intake of 
potassium in food, (b) parenteral infusions which contain excess sodium 
and potassium and thus increase urine volume and cause further displace-
ment of potassium from the cell, and (c) gastrointestinal losses through 
vomiting, iliostomy and Ia age. Because of its intracellular position and 
close association with protein , some loss of potassium may be surmised 
whenever there is a negative nitrogen balance, such as in the "protein 
catabolic phase" which follows severe trauma or any damage; but any 
patient who goes without oral feeding for more than three days may be 
assumed to have lost more potassium than can be accounted for by loss 
of protein tissue15 . 
A rather surprising prevalence of potassium deficit as a complication 
of many conditions was found once it was looked for. For instance, 
Randall, et al16 reported that in a study of 54 patients on a general surgical 
ward the average plasma level of potassium fell to almost half (2.7 
mEq.jL) the normal level. The healthy person undergoing starvation 
shows a urinary loss of potassium (about 25 mEq.j70 Kg.jday) in pro-
portion to the urinary loss of nitrogen, i.e. in proportion to the break-
down of cell protein 1 • When trauma, operation or disease are super-
imposed on "starvation", the loss of potassium is greater (50-100 mEq.) 11 , 
even greater than can be explained by the catabolism of protein tissue. 
A similar high excretion of potassium is not seen in "dummy" operation 
control studies (where the subject undergoes all the procedures, includ-
ing "starvation", except the actual surgery) unless ACTH also is admin-
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istered u. This observation agrees with the view that many of the electro-
lyte and other metabolic phenomena seen in acute illness and surgery 
are, in part at least, due to adrenocortical activity. 
Whenever vomiting and diarrhea continue a significant loss of po-
tassium may be expected, for its concentration in gastric juice may be as 
high as five times the plasma concentration, and the intestinal juices 
usually contain about twice the concentration in plasma. In these con-
ditions there is little likelihood of losses being replaced by ingestion. 
Potassium-free fluid by mouth or parenterally, dilutes what is left and 
increases renal loss, depressing the extracellular concentration of potas-
sium still further. Fistula and lavage may have similar deleterious effects. 
In diabetic acidosis, potassium transport into the cell which is de-
pendent on adequate carbohydrate metabolism is impaired, and the 
plasma level rises, often to dangerous heights for the coincident dehydra-
tion prevents its excretion by the kidneys. However, as soon as insulin 
therapy is begun there is a massive sweep of carbohydrate, carrying 
potassium with it3 into the cells. The plasma level of the latter may then 
fall to critically low levels and potassium therapy is indicated, but as can 
be seen, care must be taken not to give it too soon 13 . 
A clearer understanding of potassium movements in some conditions 
may be gained by examination, in summary, of two recent investigations. 
The similarities of paralytic ileus and the clinical picture of potassium 
deficiency had led Darrow7 to suggest that paralytic ileus might be caused 
by a low plasma potassium. Previous work had indicated that other 
electrolyte deficiencies, particularly of sodium chloride, could also impair 
gastrointestinal motility. Streeten and Williams 19 measured intestinal 
propulsion in the isolated intestinal loop of conscious dogs in which an 
acute deficiency of sodium chloride was produced. 
The animals were depleted of sodium and chloride by intraperitoneal 
infusion of a solution similar to Tyrode solution except that the sodium 
chloride and sodium bicarbonate had been replaced by 4.51< dextrose. 
In this situation there is little if any absorption of water from the ab-
dominal cavity but the solutes diffuse quickly along concentration 
gradients. Sodium and chloride diffuse from the extracellular fluid to 
the peritoneal fluid, the sugar passes in the opposite direction and is later 
metabolized. Thus when the unabsorbed pool is withdrawn 2-4 hours 
later a severe depletion of body sodium and chloride has been produced. 
Such depletion of sodium and chloride caused at first an increase in 
the rates of intestinal propulsion and absorption, but further depletion 
resulted in reduction and ultimately paralysis. Associated with this the 
plasma sodium and chloride concentrations fell and the plasma concen-
tration rose. The latter observation, Streeten and Williams suggest, could 
be due to a movement of potassium out of the cells producing an _intra-
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cellular potassium deficit. They support this suggestion by their studies 
of contracting intestinal segments in vitro, where they found that the loops 
lost more intracellular potassium when immersed in sodium chloride 
deficient Tyrode than in normal Tyrode solution. 
This study supports Darrow's suggestion that potassium deficiency 
may be an important factor in producing paralytic ileus, but places the 
deficiency within the cell rather than in the extracellular fluid. It again 
emphasizes the intricacies of diagnosis in electrolyte imbalance, for here 
there is evidence that a potassium deficiency is present despite the high 
levels observed in the plasma. Streeten and Williams suggest that potas-
sium therapy should be tried in clinical paralytic ileus. 
Black and Milne2 have carefully studied experimental potassium 
depletion in healthy, active and otherwise adequately fed men. A period 
in which potassium depletion was produced by putting the milk diet 
through a cation exchange resin column was compared with a prior con-
trol period and a recovery period. Although the serum potassium con-
centration fell to nearly half (2.6 and 3.1 mEq.jL) no marked clinical 
symptoms were produced and the subjects continued at work. The only 
ECG abnormality was a dear U wave in lead 2 of one subject. In the 
recovery period when adequate potassium was administered the amount 
of potassium retained was almost twice that which had been lost during 
the depletion period ( 4<f< to 5<f< of the initial body potassium) . 
The observation by these authors that retention in recovery was 
much greater than the prior loss of potassium throws some doubt on the 
practice of estimating previous potassium deficiency by the amount of 
retention during recovery. The serum bicarbonate rose as the serum 
potassium fell and an extracellular alkalosis occurred which was reflected 
in a rise of urinary pH. Their measurements indicate that while the total 
body fluid was not appreciably changed there was an increase in the 
extracellular fluid at the expense of the intracellular, the cells losing both 
potassium and water. 
Black and Milne suggest that the extracellular alkalosis observed in 
uncomplicated potassium depletion may be some form of adaptation; for 
while potassium ions in the surrounding medium increase the irritability 
of isolated muscle, hydrogen ions decrease it. Therefore it is reasonable 
to assume that an extracellular alkalosis might offset the effects of a 
potassium depletion on neuromuscular irritability. They support this 
hypothesis by the clinical observation that potassium depletion after 
diabetic coma is associated with profound muscular weakness, while there 
is no muscular weakness in patients with pyloric stenosis where alkalosis 
is common. They conclude "that a potassium deficiency of the order 
found in acute clinical potassium depletion is attended by no notable 
symptoms, provided that adaptive processes have not been inhibited by other 
metabolic abnormalities such as sodium depletion or acidosis. This reinforces 
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the case for a conservative approach to potassium therapy, particularly 
by the intravenous route, of which Gamble says 'the danger of damage 
of the heart is so serious that I would not like to see the parenteral use 
of potassium go at once into general clinical currency9'. 
The problem of the quantitative diagnosis and therapy of potassium 
deficiency is difficult and requires not only repeated measurement but 
also an appreciation of the intricacies of potassium movements in various 
circumstances. Potassium is a dangerous substance to administer blindly 
and should not be given if there is any question of renal insufficiency. 
On the other hand, there is increasing evidence that a potassium deficit 
may be a critical factor in many medical and surgical conditions. The 
fact that healthy human adults can stand a considerable depletion does 
not indicate that a sick patient can suffer a similar depletion with 
immunity. 
Only a very few of the clinical conditions in which the metabolism 
of sodium and potassium is altered have been mentioned. Several reviews 
of the electrolytes in disease have been published recently, and the reader 
is referred to these for more complete information9· 10• 11 • 12• n. 1" · u. 
As a suggestion toward practical therapeutic principles the following 
quotation is offered from Therapeutic Nutrition, a handbook prepared by 
Pollack and Halpern with the collaboration of the Committee on Thera-
peutic Nutrition of the Food and Nutrition Board, N.R.C., U.S.A.15 
"Optimum convalescence demands normal tissue hydration. 
Eighteen hundred to twenty-five hundred cc. of water is required daily 
by a normal, not sweating, healthy adult at rest to provide for urinary 
secretion and replace losses from insensible perspiration. To this amount 
of water must be added an amount equal to the quantity of fluids lost 
by excessive sweating, vomiting, diarrhea, or otherwise. When parenteral 
solutions are administered to a patient who is not losing excessive 
fluids by abnormal means, 1800 to 2500 cc. should be given daily. This 
should include only one liter of saline solution except in the first 48 
hours after burns. 
The following preparations fo r parenteral use should be available 
to all hospitals: 
(a) Isotonic saline solution. This is isotonic and can be given 
safely except to hyperchloremic patients. It is useful in most emergency 
situations. 
(b) Five per cent dextrose in water. This is a standard solution 
especially useful to supply water needs. 
(c) Five per cent protein hydrolysate solution in 5% or 10% dex-
trose. This is useful as a source of protein and also contributes to the 
caloric intake. Since amino acid preparations make excellent culture 
media, it is essential to dispense them only from their original con-
tainers and they must be used promptly after the seal is broken. In 
this manner, pyrogenic reactions will be eliminated almost completely. 
These solutions should not contain amounts of sodium chloride over 
0.2%. 
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(d) One-sixth M odium lactate solution. Mixing one-third of 
this solution with two-thirds of physiological saline solution results in 
a solution which is nearly physiological as regards its sodium and 
chloride content and far superior in this respect to " isotonic" saline. 
(e) Ampoules of 50 grams dextrose in 100 cc. water. By adding 
one or two such ampoule to one liter of isotonic saline or 5% dextrose 
in water, solutions containing 5 to 10% dextrose in normal saline 
or 10% to 15% dextrose in water are easily prepared. They are val-
uable for their caloric contribution. 
(f) Ampoules containing 2.23 grams potassium chloride. Adding 
one of these to 1 liter of isotonic saline or other solutions will give a 
potassium concentration of 30 mEq./L; it is to be u ed when potassium 
is indicated. (Complicated mixtures of electrolytes are not desirable. 
Sodium and chloride are available in simple aline olutions. One of 
the principal purpose of multielectrolyte preparations is to supply 
potassium. Ampoules containing pure potassium chloride solution are 
preferable to ampoule with complex mixtures. Other ions which 
occasionally are incorporated into these multielectrolyte mixtures are 
present usually only in sufficient quantity to give the physician a false 
sense of safety.) 
(g) Vials of vitamin mixture for parenteral injection. These mix-
tures should when prepared contain in each 2 cc.: thiamine - 5 mg., 
riboflavin - 5 mg., nicotinamide - 100 mg., calcium pantothenate- 20 mg., 
pyridoxine hydrochloride - 2 mg., ascorbic acid - 300 mg., vitamin B12 
- 1 meg., and folic acid - 1.5 mg. This will provide all the nece ary 
accessory vitamins for routine use in sufficient quantities. 
(h) Vials containing 1 gm. of ascorbic acid . These are to be used 
for those occasional patients, such as individuals with severe burns or 
other injuries, for whom the requirements of vitamin C are apparently 
very great. 
(i) Ampoules of vitamin K - 10 mg. 
(j) Blood. This is to be used preferentially to counteract shock 
or hemorrhage. At the arne time it supplies some water and electro-
lytes. Its protein content i not readily available for metabolic use, 
but may inhibit some drainage of the protein pool which otherwise 
would be required to form hemoglobin and plasma proteins. It is a 
poor source of calories. 
(k) Plasma and serum albumin. Plasma, like blood, has in addi-
tion to the colloidal osmotic value some nutritional value in its protein, 
water, and electrolyte content. Pending such time as satisfactory methods 
for the prevention of the transmission of the hepatitis virus are dis-
covered, human serum albumin is preferable. They are not good 
sources of calories. 
Many other electrolyte solutions have been recommended in the 
literature, i.e., Ringer's olution, Darrow's solution, Hartman's Ringer-
Lactate solution, etc. These are refinements but they are not recom-
mended for general use. The Ringer solutions have no particular ad-
vantage over the solutions recommended here and contain insufficient 
amount of potassium for use when potassium is needed. The Darrow 
solution is not recommended since it is felt that potassium requirements, 
as all other requirements, should be determined separately for each 
patient. 
Whenever the need for parenteral alimentation for a period of 
more than 3 or 4 days' duration are anticipated, adequate quantities of 
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all the essen tial nutrients should be supplied in the parenteral fluids 
beginning with the first postoperative day. 
A sample schedule is as follows: 700 cc. of 15% glucose in saline 
(after the firs t 24 hours, add 2.23 grams potassium chloride if urinary 
output is normal) and 2 cc. of the recommended parenteral vi tamjn 
mixture plus 2000 cc. of 5% protein hydrolysate in 5 glucose solu-
tion. This will supply : 
Water 
Amino Acids 
Non-protein calories 
Total calories 
Sodium chloride 
Potassium 
Ascorbic acid 
Thiamine HCl 
Riboflavin 
Niacinamide 
Calcium Pantothenate 
Pyridoxine 
2700 cc. 
100 grams 
1220 
1620 
6 g rams 
30 mEq. 
300 mg. 
5 mg. 
5 mg. 
100 mg. 
20 mg. 
2 mg . 
The functional act.tvtty of the electrolytes is related to their " chemical equivalent 
weight" (i .e. that weight of a substance which will combine with one atom of hydrogen 
or its equivalent). This provides a ''gold standard" for ready comparison. The chemical 
equivalent weight of a monovalent ion is the same as its atomic weight (one atom of Cl, 
a tomic weight 3:5.:5 combines with one atom of hydrogen) , that of a multivalent ion is its 
atomic weight divided by its valency (one atom of oxygen, atomic weight 16, combines 
with two atoms of hydrogen - its equivalent weight is therefore 16/2 = 8). Because the 
electrolytes are present in body fluids in relatively dilute solu te solution it is cus tomary 
to use milliequivalent units (i .e. 1/1000 of the chemical equivalent weight in grams, cf. 
mg.: g) per liter. To translate mg.% to mEq./L, divide by the equivalent weight 
(atomic weight) valency and multiply by 10 (1000 ml./1 00 ml). 
e.g. a - 328 mg% 
Ca - 10.6 mg% 
or vice versa 
CI - 102 mEq./L 
328 X 10 = 
23/1 
= 10.6 X 10 = 
40/2 
102 X 3:5 X 1 = 
1 10 
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CARCINOMA INVOLVING THE 
ESOPHAGUS 
G. H. HUMPHREYS, 11, and R_ L. MOORE, 
SrtrgicaJ Clinics of North America, 33, 
pp. 389-400 
Since the development of surgical 
methods for the removal of segments 
of the esophagus and for the restora-
tion of normal swallowing through 
esophagogastric anastomosis, the suc-
cessful treatment of carcinoma involv-
ing the esophagus has come to be con-
sidered a surgical possibility. Yet, al-
though these procedures have been 
carried out in an inceasing number of 
centres, with decreasing immediate mor-
tality, few objective reports of over-all 
end results are available. Recent reports 
of the results of rotation radiotherapy 
lend emphasis to the need for a dear 
evaluation of the accomplishments of 
surgery. 
This paper presents the experience at 
the Presbyterian Hospital (New York. 
New York) with 228 patients suffer-
ing from carcinoma involving the eso-
phagus, who were treated in the 10-
year period from 1941 through 1950. 
Of the 228 patients, 162 had primary 
carcinomas of the esophagus; 47 had 
212 
carcinomas of the stomach, with ex-
tension to the lower esophagus; and 19 
had carcinoma involving the esophagus 
but originating in some other structure. 
Most of the primary and secondary 
carcinomas occurred in older people, 
especially those in the sixth and 
seventh decades, in a proportion of 
approximately 4 men to 1 woman. 
One patient is living, and is appar-
ently free from disease 7 years after 
resection of an adenocarcinoma of the 
cardia involving the esophagus; no pa-
tient has survived for 5 years after re-
section of a primary carcinoma of the 
esophagus; no patient lived for more 
than one year after involvement of 
the esophagus in carcinoma originat-
ing in another structure other than the 
stomach. 
Improvements m operative tech-
niques resulted in a substantial de-
crease in operative mortality during the 
second half of the period which was 
studied ; and these improvements may 
result in a higher proportion of long-
term survivors, especially if greater 
selectivity is exercised in resorting to 
resection. It is still doubtful whether 
resection for palliation in cases with 
iemonstrable irremovable metastases is 
justifiable, as compared with radio-
therapy. 
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